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HE above unit emphasizes how closely BULLARD engineers 
keep in touch with the requirements of the locomotive back- 
shop. 





The High Bed 54” was designed primarily for the economical 
production of cylinder bushings. On this job the savings over 
former methods average well above fifty per cent. 


Removal of the special boring bar and lowering of the side sail 


quickly converts this BULLARD into a standard 54” V.T.L. 


In other words it possesses all of the valuable BULLARD features 
such as multiple cutting—multiple tooling—convenience of control 


and tast chucking. It not only solves the cylinder bushing problem 
but also is ready to produce BULLARD economies on any jb 
that can be chucked on the face plate. 
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IT’S UNIFORM TO SIZE AND SHAPE. 
ASTM-A-84, and AAR-M-305 specifications 
are stiff, but Byers meets them. Bars are 
straight, too. 


IT’S UNIFORM IN PHYSICALS. These test re- 
— show how properties stay the same 

om order to order. We find that rejects 
are rare. 


Byers does NOT manufacture stay- 
bolts, but merely supplies the iron. 
The high quality and uniformity of 
this iron come direct from the 
method of manufacture. Modern 
automatic controls and specialized 
equipment eliminate variations 
due to the human element. Large 
blooms, powerful rolling equip- 
ment, and full length “‘pattern’’ pil- 
ingall helptomakea better product. 
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Yes Sir—We're Specifying 
BYERS 
STAYEOLT (RON 


Because it gives us Uniformity where it Counts 


IT’S UNIFORM IN STRUCTURE. There are no 


hard spots—and that’s a big advantage - 


when there’s drilling to be done. Drills go 
straight. ‘ 


IT’S UNIFORMLY LOWER PRICED. In addition 

to everything else, Byers Staybolt Iron 

— less. We've saved thousands on this 
one. 


IT’S UNIFORM IN THREADING. We don’t 
have to relax requirements—every thread 
is full and clean. No black threads with 
Byers Iron. 


UNIFORM FORGING BILLETS, TOO. Byers 
Genuine Wrought Iron Forging Billets have 
the same degree of uniformity. Available 
in round, square or rectangular sections, 
to ASTM-A-73 or AAR-M-307 specs. 


A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Boston, New York, Philadelphia, Washington, Chicago, 
St. Louis, Houston, Seattle, San Francisco. 
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Rock Island Buys Aleco-G.E. 


2,000-Hp. Road Locomotives 


Tue American Locomotive Company recently delivered 
to the Chicago, Rock Island & Pacific two Alco-G. E. 
2,000-hp. road passenger locomotives for service on the 
“Arizona Limited” between Chicago and Tucumcari, 
Ariz. These locomotives are each powered by two 1,000- 
hp. Alco turbo-charged Diesel engines and are equipped 
with electric generating, traction and control equipment 
built by the General Electric Company. The locomotives 
have six-wheel trucks and are designed for a maximum 
speed of 120 m. p. h. The total weight is 330,000 Ib. and 
the starting tractive force, at 24 per cent adhesion, is 


53,000 Ib. 


Construction Details 


The general structure of these locomotives consists of 
a welded steel underframe on cast-steel, six-wheel trucks 
with a cab having a sloping front end and a conventional 
passenger-car-type vestibule at the rear end. The air 
brake and train-control equipment is located under the 
low hood at the forward end and this space is entered 
through a door from the operator’s compartment. The 
latter compartment, 7 ft. 6% in. long, has exterior doors 
at both sides of the locomotive and doors on both sides 
leading into the engine compartment. 

The two engines are located on the center line of the 
locomotive with the main and auxiliary generators and 
turbo-chargers at the forward end of each engine and the 
air compressors and radiator ventilating fans at the rear 
end of each engine set. The engine compartment is ap- 
proximately 47 ft. long. Two Vapor Clarkson 1,600-lb. 
per hr, steam generators for train heating are located 
at the left side of the rear end of the cab. A radiator 
chamber is located at the rear of each engine and is ar- 
ranged with two standard 11-section radiators, one on 
each side of the locomotive. Each engine and its cooling 
equipment is an individual unit. The cooling is accom- 
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Passenger motive power de- 
signed for 120 m. p. h. has six- 
wheel trucks and a total weight 
of 330,000 lb.—Tractive force, 
53,000 Ib. 


plished by drawing air into the radiators in the side of 
the locomotive and discharging it from the roof. The 
54-in. radiator fans are located in funnels just under the 
roof to which the radiator plenum chambers are con- 
netted. A total of 17 radiator sections are used for cool- 
ing engine water and 5 sections for cooling lubricating 
oil. Each radiator is equipped with manually-operated 
shutters. 

Ventilators are located in the roof of the engine com- 
partments to provide cool air for the engine, traction 
blowers, boilers, etc., and to discharge heated air from 
the engine room. 


Underframe and Cab 


The underframe is of welded construction employing 
standard rolled sections. The center sills are H-beams 
12 in. deep with bolsters of plate and I-beam construc- 
tion forming a rigid box section. The center plates and 
draft-gear housings are steel castings, the former being 
welded to the underframe and the latter riveted. The 
center plates are protected from wear by steel liners 
lubricated from oil cups located in the engine compart- 
ment. 

The cab framing is of truss design, welded throughout, 
using standard rolled sections. The cab roof is of semi- 
elliptic cross sections framed of rolled sections welded 
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Tractive force-speed curve of the 2,000-hp. Rock Island locomotive 


together and riveted to the side frames. Hatchways are 
provided in the roof for the removal of engines, gen- 
erators and train heating boilers. The main hatches also 
have smaller openings with hinged covers as a means of 
access for the inspection and removal of pistons. 

The walls and the roof of the operator’s cab are lined 
inside with metal sheathing and the space between this 


sheathing and the outer covering is filled with insulating 


material. The bulkhead between the operator’s cab and 
the operator’s compartment is an insulated wall. All of 
the cab doors are of metal construction or metal covered. 
In addition to the two side exit doors in the operator’s 
compartment there are side exit doors at the approximate 
center of the engine compartment. 

The windows across the front of the operator’s cab 
and in the side walls of the engine compartment are the 
fixed type with rubber weather seals. The side win- 
dows of the operator’s cab are the combination type with 
a controlled drop section and a front section hinged for 
ventilation. All window frames are of metal construc- 
tion and all windows are fitted with safety glass. There 
are window wipers, defrosters, and sun visors for both 
front windows. 








The Diesel Engines 


The locomotive is powered by two Alco six-cylinder, 
vertical, four-cycle, turbo charged* Diesel engines devel- 
oping 1,000-hp. at normal running speed of 740 r. p. m. 
These engines have a bore of 12% in. and a stroke of 
13 in. The engine base is cast aluminum alloy. In basic 
design, these engines are identical to the engines used in 
Alco-G. E. switching locomotives. However, because of 
the higher average load factor of the engines in road 
service, a different cylinder head is used which embodies 
slightly larger valves and larger port areas than the 
cylinder head used on the switcher engine. At the full 
load of the engine, the turbo-chargers operate at mod- 
erate speeds, approximately 30 per cent below their nor- 
mal designed speed. The use of cast aluminum engine 
bases on the engines for the road locomotive is for the 
purpose of reducing weight. 

Another point of difference in these engines is the 
built-in air-brake compressor. In co-operation with the 





One of the turbo-charged 1,000-hp. Alco Diesel engines showing the 
generators and two-stage compressor 


Westinghouse Air Brake Company, a two-cylinder two- 
stage compressor was developed for direct attachment to 
the end of the engine opposite the generator. There is 





*A detailed description of the Alco (Buchi System) turbo-charger ap- 
peared in the Railway Mechanical Engineer for August, 1937, page 339 
and the results obtained with this system of supercharging were summar- 
ized in the August, 1938, issue, page 297. 


A shop view of one of the 

six-wheel trucks and a cab 

under construction in the 
background 
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a crarikshaft extension bolted to the end of the Diesel 
engine crankshaft for the compressor cylinder connecting 
rods. The intercooler for this compressor is mounted on 
the end of the engine above the compressor itself. This 
compressor has a displacement of 114 cu. ft. per min. at 
full engine speed or a total of 228 cu. ft. per min. for both 
compressors. The engine lubricating oil pump is mounted 
inside this air-brake compressor crankcase and is driven 
from the crankshaft extension. 

Provision is made by the extension of this crankshaft 
beyond the compressor for the V-belt pulleys which drive 
the radiator fan for each engine and the traction-motor 
blower fan in the case of the No. 2 engine. On the No. 1 
engine this fan is driven by an extension of the generator 
shaft. 


Electrical Equipment 


Capacity ratings of the electric-drive equipment have 
been made ample to meet all service requirements. Sev- 
eral improvements have been incorporated in the design 
including a special control for maintaining the engine 
load. 

Each of the two engines drives a direct-connected main 
generator, an auxiliary generator, mounted on an exten- 
sion of the shaft of the main generator, and a split-pole 





General Characteristics of Rock Island 2,000 Hp. 
Diesel-Electric Road Locomotives 


Total engine brake horsepower (for traction) ................00- 2,000 
PASI (I | I rs a 551k a Gide ah 5 AR WS Sine in 0 a0 /d 0 4:80 a 
Maximum speed restriction, m.p.h. ...........sccccessecscccecs 120 
Driving wheels, (four Pairs) GieMeter, 1. ..2 nc. cece cvcceccie 40 
Idling wheels, (two pairs) diameter, in. .............2-eeeeeeee 40 
Se ee ee ee ee ie 15-4 
We Re, GORE, SOCOUINMIUUG: COMER, oo ooo oi6 6 oc wieice Se seeeseacesee 58-4 
Weights: 
i a AMIR SINGS nog can rsltg Ging dus 8's ck ih wo Rib Wohl ewe o ae'e 220,000 
On idling wheels, 1 WUT RR aig eh Rares 110,000 
Se I cee cage fa rs sh/4 ise; bos wb a's Yor wip Ow Ese ies oe 330,000 
Maximum overall dimensions: 
EL Ee ce cies c.d Aisa ad SA wie gD als wie peb.a's 8 ole hee 13-6 
RE, IN IN Ngo sbi ss's 3.56 ane nies os able ae boaadies 14-4 
Do ee ee Oo a ee er eer pr ee 9-9 
A, RI PEN ance ois sa, Sis Sa on a oeioe a s% 018 6150.50 wae 0-6 
RR NE MN ils 56.6 sic th ie Soo apis ask lo 400 hs-0s oS wis asec 74-914 
Starting tractive force, (at 24 per cent adhesion), Ib. ........... 53,000 
PARLE PRG CUSURIUTE, EN ooo pi5is 0.0 .0.nne oan ene seisns en as 21 


Lubricating ‘oil capacity, per engine, gal. ........ccccscccnecccvs 80 


ANT Ee ROO MI I a 5 oo ove sa on au e050: 9.5 $50 0 0-10.08» © enw lee 1,200 
Engine cooling water capacity, per engine, gal. ................. 325 
Be NN GR Ny nih sia sei Sido San Se waipcaiainre bam bases 1,000 
Ale CRN ES EE, ow nies sia aks cane eulss anes bance s oheees 20 


exciter mounted on the top of the auxiliary generator. 
The main generator has ample capacity to convert the 
available output of the engine and a special feature is in- 
corporated in the form of a speed switch mounted on the 
end of the exciter shaft which keeps the engine fully 
loaded regardless of altitude, temperature or other vari- 
able conditions. 
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1,000 hp. 





1—Steam generator 
2—Radiators 

3—Traction motor blowers 
4—Radiator fans 

5—Belt drive for motor blower 
6—Belt drive for radiator fan 
7—Two-stage air compressor 
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Plan of Alco-G. E. 2,000-hp. Diesel-Electric locomotive for the Rock Island 

































The two steam generators 


The auxiliary generator has a rating of approximately 
11 kw., and supplies power to control circuits, lighting 
circuits and all auxiliaries that are electrically operated 
as well as power for charging the 32-cell, KT 35, Exide 
battery having an eight-hour rating of 291 amp.-hr. The 
armature is mounted on the main generator shaft exten- 
sion and the frame of the generator is bolted to the main 
generator bearing bracket. The auxiliary circuit voltage 
is held constant at 75 volts throughout the speed range 
of the engine by a voltage regulator. 

The exciter which furnishes excitation for the main 
generator is mounted on the top of the generator frame 
and is belt driven from the main engine shaft. This ex- 
citer is a split-pole machine with a special magnetic cir- 
cuit which maintains generator horsepower constant 
throughout the normal speed range of the locomotive. 

Current from the two main generating plants is sup- 
plied to four GE-730 single-geared traction motors of the 
conventional four-pole, commutating-pole design. Con- 
stant oil level bearings are used for the axle bearings. A 
feature of this equipment is the forced oil lubrication of 
the gear and pinion. By use of an oil-tight and dust- 
tight gear case and special construction of the gear and 
pinion, ‘a constant stream of fresh oil is supplied at the 
point of contact by forcing out the lubricant through 
holes in the gear rim. The gear rim is a separate part 
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1,000 hp. Engine 
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8—Exhaust manifold 
9—Intake manifold 
10—Turbo-charger blower 
11—Turbo-charger exhaust 
12—Air inlet for turbo-charger 
13—Exciter 

14—Auxiliary generator 











At the rear end is a standard passenger-car vestibule 


bolted to the hub so as to eliminate distortion and main- 
tain the teeth in shape and correct alinement. Both 
armature bearings are of the roller type and the armatures 
are dynamically balanced. Both the bearings and shafts 
are made unusually large to allow an adequate safety 
factor. The gearing (58/25) permits a maximum safe 
speed of the locomotive of 120 m. p. h. 

The conventional control for locomotives of this type 
is so arranged that there are two completely independent 
power plants from each of which two motors are first 
started in series, then transferred to parallel and from 
parallel to reduced field connection. Provision is also 
made for the operation of locomotives of this type in 
multiple. 

Power supply is regulated in eight steps by the con- 
troller handle at the engineer’s position. The motor con- 
nections on each power plant are changed automatically 
to the several operating positions. These connections are 
controlled by relays which effect the transfer of connec- 
tions not only at reduced speed but over the entire range 
of operation. These relays also disconnect the field- 
shunting contactors if the locomotive speed drops to a 
point below the predetermined range for shunt-field oper- 
ation. 

Direction of movement of the locomotive is controlled 
by a small reverse handle in the master controller. This 
has three positions, forward, off and reverse. Wheel- 
slipping relays operate an indicating lamp to warn the 
engineer of wheel slipping while the motors are operating 
in series, and prevent transferring to parallel operation 
while this condition exists. These lights also flash 
momentarily during transfer to parallel to give indication 
of the operation on each power plant. 


Trucks, Draft Gear and Brake Equipment 


The trucks under these locomotives are six-wheel 
pedestal-type trucks with one-piece cast-steel frames, side 
equalizers, coil springs and swing bolsters carried by 
semi-elliptic springs at four corners. The trucks are 
arranged for the application of motors to the end axles, 
the middle axle being an idler. The motors are ven- 
tilated through the truck center plates. The wheel and 
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Partial List of Material and Equipment on the Rock Island 
2,000 Hp. Road Locomotives 


Conduit (aluminum) ....... Aluminum Co. of America, Pittsburgh, Pa. 
Electrical equipment ........ —— Electric Company, Schenectady, N. 


Storage battery (Exide) .... Electric Storage Battery Co., Philadelphia, 
a. 


Soundproofing ; Burgess 


MNNINE <i, Saccs orch wisn ewaatis Pyle-National Company, The, Chicago 
PIPE COVETING «004202 see ee Union Asbestos & Rubber Co., Chicago 
a eee — Electric Company, Schenectady, N. 
RN eh i es Kysor Heater Co., Cadillac, Mich. 


Air-compressor strainers; air- 
compressor intercooling units Witeoen Air Brake Co., Wilmerding, 


NN CURNONE. sc cnkinnic0-4sis6-0 ro Steel Castings Corp., Eddystone, Pa. 
Truck wheels, rolled steed... Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Roller bearings; roller-bearing 


err oe Roller Bearing Co., Canton, 
io 
ESN EL eae American Locomotive Co., Railway Steel 


Spring Div., New York 
Couplers; Coupler yokes; 


OS eT eee National Malleable and Steel Castings Co., 
Cleveland, io 
Truck, clasp, brake ......... American Steel Foundries, Chicago 


Brake, operating; slack ad- 
juster; brake cylinders, 


ae rr Westinghouse Air Brake Co., Wilmerding, 
a: 
SN INE cw cancun’ Brake Shoe & Foundry Co., New 
or’ 
Pe rere National Brake Co., Buffalo, N. Y. 
SS eee The Morton Mfg. Co., Chicago 
YS any Serre Haskelite Mfg. Corp., Chicago 
Tread plate, aluminum; parti- 
ere Aluminum Co. of America, Pittsburgh, Pa. 
Vestibule diaphragm ....... The Morton Mfg. Co., Chicago 
Vestibule buffer spring ..... Standard Railway Equipment ots. Co., Chi- 
cago 


Operator’s compartment, drop 
sash; window glass mould- 


Ee ee O. M. Edwards, Inc., Syracuse, N. Y. 
Operating compartment seats. Heywood-Wakefield Co., Gardner, Mass. 
Vestibule curtain ........... The Adams & Westlake Co., cm ner Ind. 
Train steam heat equipment.. Vapor Car Heating Co., Inc., Chicago 
Pee DE a conic. Base’ — Air Brake Co., Wilmerding, 

‘a. 
Speed indicator ............ —- Electric Company, Schenectady, N. 
Side-wall panels ............ Haskelite Mfg. Corp., Chicago 
SS EEE ee Johns-Manville Sales Corp., New York 
SN rcs. 5 ois vaiiy idereBinlay sos Graham-White Sander Corp., Roanoke, Va. 
Headlight; classification-lamp 

Dic cilee a cibn cas bares air wd The Pyle-National Company, Chicago 

NE . Sokr a kines cesta oy Car Heating & Lighting Co., New 
or 

Classification lamp ......... American Locomotive Co., New York 

| RES ee hears ere 2. I. duPont deNemours, Wilmington, Del. 





axle assembly can be removed with or without the motors. 
The truck wheels are 40 in. diameter mounted on axles 
of open-hearth steel with 7-in. journals carried in Tim- 
ken roller bearings. Clasp brakes are used on all wheels. 
Automatic and straight-air brakes are applied to all 
wheels. The operating brake schedule is Westing- 
house HSC. 

The locomotives are equipped with National M-350-A 
draft gear and National tight-lock couplers, front and 
rear. The coupler at the front end is the concealed 
swivel type. 





The controls at the engineman’s station 
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Twenty-Ninth Annual 





Locomotive Inspection Report 


Tue annual report of the Bureau of Locomotive In- 
spection, Interstate Commerce Commission, submitted 
by John M. Hall, director, covering the fiscal year, 
ended June 30, 1940, shows that eight per cent of the 
steam locomotives inspected were found defective, a de- 
crease of one per cent as compared with the previous 
year. However, the 164 accidents, resulting in 18 deaths 
and 225 injuries, which occurred in connection with 
steam locomotives, represents an increase of 12 accidents, 
an increase of three in the number of deaths and an in- 
crease of 61 in the number of persons injured as com- 
pared with the previous year. 

The accompanying chart shows the percentage of de- 
fective steam locomotives, the number of accidents and 
the number of casualties for the years ended June 30, 
1917, to 1940, inclusive. Summaries and tables included 
in the report show separately accidents and other data in 
connection with steam locomotives and tenders and their 
appurtenances and similar data for locomotives other 
than steam. 

In addition to the accidents referred to in the report, 
two accidents resulting in injuries to four employees 
caused by explosions of torpedoes carried in metal con- 
tainers attached to the backboards inside of the locomo- 
tive cabs, were reported to the Bureau by widely sepa- 
rated railroads. These accidents and two other ex- 
plosions due to the same cause on one of the railroads, 
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Relation of defective steam locomotives to accidents and casualties 


Number of casualties and acci- 
dents increase although condi- 
tion of steam locomotives im- 
proves as the percentage of 
defective locomotives equals 
record low of eight in 1932 


in which no injuries occurred, do not come within the 
scope of the locomotive inspection law but are mentioned 
in the report to emphasize the need for clean smooth- 
surface containers with the explosives properly placed 
therein and packaged so the contents will not leak out. 

Reports were filed for 44,274 locomotives during the 
year ended June 30, 1940, a decrease of 1,691 com- 
pared with the previous year. Of the 102,164 locomo- 


_ tives inspected, 8,565 were found defective and 487 were 


ordered out of service. For the previous year, 105,606 
steam locomotives were inspected, 9,099 were found de- 
fective and 468 were ordered out of service. In the year 
ended June 30, 1938, 11,050 of the 105,186 steam locomo- 
tives inspected were found to be defective and 679 were 
ordered out of service. The total number of defects found 
and shown in the last three reports were 32,677 in 1940, 
33,490 in 1939, and 42,214 in 1938. 

Table I shows the number of casualties resulting from 
steam locomotive accidents classified according to oc- 
cupation. Table II shows the parts found defective on 
steam locomotives and gives data on inspections and re- 
ports. Similar data for locomotives other than steam are 
given in Table III. 

During the last fiscal year, eight boiler explosions oc- 
curred in which 12 persons were killed and 15 were in- 
jured. All of these explosions were caused by over- 
heating of the crown sheet due to low water. Boiler and 
appurtenance accidents, other than explosions, resulted 
in the death of four persons and injuries to 95. 


Locomotives Other Than Steam 


For locomotives other than steam, reports were filed 
covering 2,987 locomotives in the year ended June 30, 








Table I—Number of Casualties Classified According to Occupation—Steam Locomotive Accidents 


Members of train crews: 
Enginemen 
Firemen 
Brakemen 
Conductors 
Switchmen 

Roundhouse and shop employees: 
Boilermakers 
Machinists 
Foremen 
Inspectors 
ae ey Cr ee ere ety ete er ot ee ee ee 
Boiler washers 
ry ee ere See nn iy Pe CRT Tee ee Pe ee 

_ Other roundhouse and shop employees 

Other employees 

Nonemployees 
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maehex: * Prnvivite simon iaienionn 
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The overturned running gear and tender, damaged 
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A broken main crankpin that failed while the locomotive was hauling 
a freight train at an estimated speed of 45 m.p.h. 
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Firebox interior of the locomotive shown above after the explosion— 
Two employees were killed and eight persons were seriously injured 


A boiler tube that failed at a safe-end weld near the back flue sheet A crack in a main driving wheel that originated in fusion welding 
due to overheating at the time the weld was made applied previously in an attempt to repair a crack of lesser extent 
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1940, an increase of 271 over the previous year. A total 
of 298, or six per cent of the 4,974 locomotive units in- 
spected were found defective and 16 were ordered out of 
service. This is an increase of 38 in the number found 
defective, an increase of two in the total ordered out of 
service and no change in the percentage found defective. 

Both the number of accidents occurring in connec- 
tion with locomotives other than steam and the number 
of persons injured in these accidents increased from 5 
to 7. No deaths occurred in either year. 





Table II—Number of Steam Locomotives Reported, 
Inspected, Found Defective, and Ordered 
from Service 





Parts defective, inoperative or Year ended June 30 
missing, or in violation of rules — a a 
1940 1939 1938 1937 .1936 1935 
i—Air compressors ......... 567 518 689 766 740 733 
GUID. o 50:09:34 4h wiser 20 28 66 105 74 74 
3—Ashpans and mechanism... 37 67 72 80 79 94 
bE © ion Daw bawew senha x 3 2 13 10 13 10 
5—Blow-off cocks .........s- 191 204 226 199 236 283 
6—Boiler checks ........... 288 279 301 382 356 413 
(a enaereeren rer: 266 272 331 347 383 396 
8—Brake equipment ........ 1,506 1,577 2,044 2,322 2,480 2,449 
9—Cabs, cab windows, and 1 
GUEIEEAE o.5-c.ncas dcmuaaes 1,078 943 1,226 1,807 1,638 1,273 
10—Cab aprons and decks...... 277 ~=—s - 260 326 466 450 368 
fee ee Sa eee 101 92 109 145 166 142 
—Coupling and_ uncoupling 
UE 6 diccaae soe meee s 53 60 73 74 65 73 
13—Crossheads, guides, pistons, 
and piston rods ........ 815 739 905 1,160 1,056 1,086 
ee ae reer 54 47 59 76 63 75 
15—Cylinders, saddles, and 
REA Ree 1,320 1,232 1,645 2,206 1,717 1,547 
16—Cylinder cocks and rigging 447 418 585 729 605 
17—Domes and dome caps..... 78 90 109 101 114 94 
SS ee eer 508 450 740 522 513 423 
ee a | err 306 360 479 560 451 414 


20—Driving boxes, _ shoes, 
wedges, pedestals, and 


MEEEER) 4..c0 cacwadsacanwe 1,243 1,330 1,688 1,637 1,712 1,573 
21—Firebox sheets ..........:% 191 238 244 371 295 34 
pe EE a EE ae eee 147 165 159 225 178 173 
23—Frames, tail pieces, and 

braces, locomotive ...... 665 708 1,001 1,053 997 1,006 
24—Frames, tender .......... 78 Fé! 131 120 113 124 


25—Gages and gage fittings, air 132 155 230 261 257 275 
26—Gages and gage fittings, 






| GP re rn ee 211 226 279 324 350 320 
27—Gage COCKS .occcscccccces 400 361 451 538 579 480 
| 28—Grate shakers and fire doors 273 252 403 470 .400 394 
29-——FROREDONES = 2.s'cin0nesaes cee 333 349 405 510 502 464 
$0—Injectors, inoperative ..... 30 26 26 38 40 39 
; 1—Injectors and connections. 1,330 1,457 1,784 2,020 2,085 2,035 
32—Inspections and _ tests not 
made as required ...... 6,218 6,645 8,204 9,638 9,005 8,344 
33—Lateral motion .......... 313 243 325 446 404 389 
4—Lights, cab and classification 49 50 48 90 78 81 
35—Lights, headlight ......... 180 177 257 313 251 257 
36—Lubricators and shields.. 185 200 212 254 255 191 
37 SOD 5 34.0002: oie wae 213 248 203 272 237 241 
38—Packing nuts ..........-. 418 408 448 487 508 527 
39—Packing, piston rod and 
WOE ONG 9s caaceas sc 660 739 913 1,393 1,133 906 
40—Pilots and pilot beams..... 140 104 154 133 178 152 
4i1—Plugs and studs.......... 156 179 238 238 236 167 
, 42—Reversing OUT asin baxestag 320 317 404 492 463 414 
Rods, main and side, crank 
pins, and collars........ 1,199 1,293 1,669 2,348 2,093 1,826 
44—Safety valves ........+0-- 61 97 125 132 125 100 
45——BRMEEB ccs ic vwedactasaus 415 432 536 655 678 779 
46—Springs and spring rigging 2,174 2,340 2,901 3,172 3,008 2,765 
47—Squirt hose ..........200% 50 75 94 133 134 113 
48-—-SiGy OB occ cs see neeanu 227 181 211 276 279 240 
4 —Stay bolts, broken........ 271 258 380 542 520 512 
\— Steal PIPES 2.5. sccev cons 255 285 410 446 526 463 
51 a ee re eer r 106 115 141 165 227 , 212 
NIN: chins 5 so. > inca 4 Acocks ea wie pine 449 490 631 678 615 640 
—Tanks and tank valves... 768 837 955 1,009 877 913 
54—Telltale holes ............ 95 58 67 79 127 102 


—Throttle and throttle rigging 647 638 685 909 760 733 
56 -Trucks, engine and trailing 598 628 762 785 861 811 


~Lrucks, tender ...iscvece . 705 665 907 1,018 1,108 1,120 

58 _V mie wmmptian . ich baat 506 554 722 798 824 799 

59—Washout plugs .........- 478 487 626 598 ‘714 679 

+ —Train-control equipment. . = 5 11 12 6 4 
61—Water glasses, fittings, and 

EEL <0 bcp aiB hes. Gea ee 753 690 915 1,049 1,118 951 

62—VWEINE. 3.5 v6 son cabs 554 466 577 803 790 697 


63—Miscellaneous—Signal appli- 
ances, badge plates, brakes 
(anh) Sic bee ccbelctnas 564 610 684 759 608 563 
Total number of defects 32,677 33,490 42,214 49,746 47,453 44,491 
Year ended June 30 
Meare 


€- Fe | 
1940 1939 1938 1937 1936 1935 














Locomotives reported .. 44,274 45,965 47,397 48,025 49,322 51,283 
Locomotives inspected .. 102; 164 105,606 105, 186 100, 033 97,329 94,151 
Locomotives defective. 8,565 9, 7099 11, *050 12, 402 11,526 11,071 
: ae entage of inspecte 
ding und defective ...... 8 9 11 12 12 12 
tent Enc motives ordered out 
Of GEEWINRS eis secsen . 487 468 679 934 852 921 
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Extension of Time for Removal of Flues 





Applications filed for extensions of time for removal 
of flues, as provided in Rule 10, totaled 1,127. The in- 
vestigations of the Bureau disclosed that in 85 of these 
cases, the conditions of the locomotives were such that 
extensions could not properly be granted. The condition 
of 35 locomotives were such that the full extensions re- 
quested could not be authorized, but extensions for 
shorter periods of time were allowed. Requests for 47 
extensions were granted after defects disclosed by the 
Bureau’s investigations were repaired. Twenty-seven 
applications were cancelled for various reasons, Requests 


were granted for the full period in 933 cases. 


Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 187 speci- 
fication cards and 4,449 alteration reports were filed, 


check and analyzed. 


Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 335 specifications and 103 alteration re- 
ports were filed for locomotive units and 87 specifications 
and 35 alteration reports were filed for boilers mounted 
on locomotives other than steam. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 





Table I1I—Number of Locomotives Other Than Steam 
Reported, Inspected, Found Defective, and 
Ordered from Service 


Parts defective, inoperative or 
missing, or in violation of rules 


Aide Composers: ...000:006 tens 
Axles, truck and driving....... 
MIE oo oc low cle h abide co54 se 
MEN? 3.55 Stans soba eae anen' 
Brake equipment ............. 
Cabs and cab windows........ 
te IG ios) toca ncidiais.crnin oss 
Cab floors, aprons, and deck 
On RR ee eee oe 
Controllers, relays, circuit break- 
ers, magnet valves, and switch 
EE OE IP OLN 
Coupling and uncoupling devices 
Current-collecting apparatus ... 
OE SSE aa 
a oe eae ee 
Driving boxes, shoes, and wedges 
Frames or frame — Rina a as-« 
Fuel system ....... “REE eee ye 
Gages or fittings, eae 
Gages or fittings, steam........ 
Gears and pinions ........... 
SOUR las)>. 5 iond.d 0 5's 0 wos)" 
— or tests not made as 
Se AE Oe a 
Saal ation and safety devices. 
Internal-combustion engine “a 
fects, parts and appliances. 


Oe IN Ss pinks MaMa linac bas.6 
umpers and cable connectors. . 
ateral motion, wheels ...... . 
Lights, cab and classification... 
Lights, headlight ..........+. ° 
Meters, volt and ampere ...... 
Motors and generators ...... 
Pilots and pilot beams........ 
ee Oe ee eee ° 
MN <i waked 4deesa bakes san 


ods, main, side, and drive shafts 
IIS. Sa sia 5 a aid sins acy 
Springs and spring rigging, 


driving and truck ....... ax 
SIM DIOR ick as bs kwisscce eas 
Steps, footboards, etc.......... 


Switches, hand-operated, and 
i ee Br ce eecsese ose 
Transformers, resistors, and 


SOROS cu okies: seed ‘ss 
TAGE as id hice seed h aston 
BR A Se en 
Water glasses, fittings, and 

GON a dads shilk.s be od ke F 
Warning signal appliances" seen 

WES: eve wae kos as puna 
Miscellaneous ........ bacebede 


Total number of defects.. 


Locomotive units reported...... 
Locomotive units inspected..... 
Locomotive units defective. . 
Percentage inspected found ‘de- 
ee EARS ME Se ea 
Locomotive units ordered out. of 
CWE 5a. cos ds ONES Cee So 


Year ended June 30 
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1940 1939 1938 1937 1936 1935 
8 14 6 6 2 5 
ose 1 5 4 6 1 
1 1 1 4 ave 7 
10 6 6 5 5 3 
50 50 74 97 66 46 
22 36 25 51 30 33 
13 18 11 25 ace mets 
17 13 8 17 10 6 

16 13 7 8 oe 
6 4 4 3 eee eos 
1 5 8 4 16 3 
31 17 23 28 24 21 
2 a 3 1 1 eee 
29 52 16 14 5 5 
12 9 37 5 15 4 
51 35 47 152 44 15 
. 6 11 1 6 4 
Saas cee Rae: Re 
6 8 13 11 8 3 
207 185 204 237 186 124 
2 4 13 13 20 15 
35 32 26 50 23 4 
7 6 1 eee 1 eee 
sige 1 1 2 eee ° 
5 1 Sa 1 2 eee 
1 3 2 5 6 1 
3 + 4 11 4 2 
4 2 2 1 2 — 
12 19 18 10 14 5 
10 6 1 7 6 5 
o 7 6 3 ose eee 
2 2 2 23 2 10 
34 28 37 52 25 21 
50 16 43 36 29 20 
4 Sse 5 1 2 © eK 
22 18 23 13 ee ° 
3 5 7 2 2 2 
1 1 3 owe aise 1 
43 33 40 41 42 46 
eee 1 ese 1 eee . 
1 1 3 4 6 
ae 1 3 2 1 pee 
22 16 11 21 26 6 
15 10 7 20 39 25 
766 696 769 991 674 449 
2,987 2,716 2,555 2,416 2,361 1,911 
4,974 4,581 4,024 3,615 3,118 1,620 
298 260 274 328 252 146 
6 6 7 9 8 9 
16 14 9 24 11 5 
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New York Central 


Standing Locomotive Tests’ 


Part II 


Ix is believed that the laws governing the operation of 
the locomotive exhaust nozzle are the same as apply to 
any steam nozzle. There is no question that the nozzle 
design of the steam turbine or the ejector nozzle has been 
highly refined as compared with the design of the steam 
locomotive nozzle. High exhaust pressure decreases the 
work done in the cylinders and, therefore, it is desirable 
to reduce the exhaust pressure without lowering the 
efficiency of the smokebox arrangement. 

The circular exhaust nozzle without the basket bridge 
was tried but it was impossible to fill the large diameter 
stacks and obtain the higher rates of evaporation. Ex- 
periments made by varying the length of the nozzle in- 
dicated that a nozzle length over one diameter did not 
improve the performance but slightly increased the ex- 
haust pressure and decreased the coefficient of discharge. 
A number of tests indicated that the single circular nozzle 
with the basket bridge gave results equal to those ob- 
tained with the multiple orifices, viz., pepper box, an- 
nular-ported, and the star-shape nozzles. For mechanical 
simplicity, cost, and performance the circular nozzle was 
considered preferable to the other designs. 

Because the steam of the locomotive cylinders is ex- 
hausted to the atmosphere below and above the critical 
pressure, a compromise is required in the contour of the 
circular nozzle. Consideration must be given in the de- 
sign to the use of a convergent or divergent nozzle and 
whether the nozzle will be under- or over-expanding. 
At all pressures above 11 lb. per sq. in., the exhaust 
steam passes through the critical pressure and the use of 
the divergent nozzle is desirable. At pressures below 11 
Ib. per sq. in., a convergent nozzle is desirable. Below 
11 lb. per sq. in., the excess air is higher; above 11 Ib. 
per sq. in., the excess air is lower than desired. An 
attempt is made in this design to improve combustion 
conditions at the upper firing rates by selecting a diver- 
gent nozzle. 

Fig. 7 shows the relation of the steam flow through an 
ideal circular nozzle for a specific state of the exhaust 
steam and the development of the shape of the nozzle. 
Results with this nozzle are shown under the paragraph 
“Rates of Evaporation”. 


Exhaust Pressure 


The results of the A and B series have been super- 
imposed on Fig. 8 to show the relation existing between 
the exhaust pressure, the steam to the nozzle and the dry 
air supplied per hour. On the basis of dry air supplied, 
the ZM series is far superior to the A series. At ex- 
haust pressures of 4, 8 and 12 Ib. per sq. in., the improved 
front-end arrangement supplied 5,000, 12,000 and 11,000 
Ib. more dry air per hr. than was obtainable with the 
standard front-end arrangement or an increase of 10, 
18.5 and 7.4 per cent, respectively. 

At exhaust pressures up to about 15 lb. per sq. in., 
nearly 20 per cent more air was supplied during the ZM 
series, and at 20 lb. per sq. in. pressure 15 per cent more 
air was supplied than during the B series. The exhaust 


“Part II of a paper presented at the annual meeting of the Railway 
Fuel and Traveling Engineers’ Association on October 23, 1940, at Chicago. 
Part I appeared in the February, 1941, issue. 

t Engineer of tests, New York Central 
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By W. F. Collins { 


Selection of exhaust nozzle and 
comparison of test results ob- 
tained with standard and im- 
proved front-end arrangements 


pressures during the ZM series ranged from 0.5 to 1.5 
lb. per sq. in. higher than they were for the A series at 
corresponding steam rates. This increase in pressure can 
be attributed to the difference in efficiencies of the nozzle 
and exhaust pipes for the two series. The exhaust pres- 
sure during the ZM series with the 73£-in. nozzle was 
about 30 per cent lower than for the B series with the 
634-in. nozzle and at equal rates of steam to the nozzle. 


Dry Air Supplied and Used in Combustion 


The dry air supplied and the theoretical dry air used 
for complete combustion of the coal actually burned per 
square foot of grate per hour are plotted in relation to 
the firing rate in Fig. 9. The air supplied and the air 
used per pound of dry coal fired have been plotted to 
give a clearer illustration of the air available and the air 
used for combustion. 

The results of the A and B series have been super- 
imposed upon this graph for ease of comparison between 
the series. A study of the curves will explain why it was 
possible to obtain better combustion with the improved 
front-end arrangement during test series ZM than could 
be obtained during the standard front-end arrangement 
test series A and B, and why it was possible to attain 
higher firing rates during the former series. 

The dry air supplied during the ZM series was much 
greater than for the A series, whether based on the coal 
rate or the steam to the nozzle. Since the mixed smoke- 
box gases are products of combustion, depending for the 
greater part on the dry air supplied, the weight of mixed 
smokebox gases is naturally higher for the. ZM series 
than it was for the A series at corresponding rates. This 
difference in weight of gases amount to about 7,000 Ib. 
or 14.3 per cent at 30,000 lb. of steam to the nozzle, and 
12,000 Ib. or 12.3 per cent at 65,000 Ib. of steam to the 
noezle. 

At a. steam rate through the nozzle of 30,000 lb. per 
hr. there was hardly any difference between the ZM and 
B series in the weight of gases moved per pound of steam, 
but at rates of 45,000 and 60,000 Ib. per hr. the weight 
of gases moved per pound of steam through the nozzle 
during the ZM series was 7.0 and 6.6 per cent, respec- 
tively, higher than for the B series. The fact that a 
greater weight of gases was moved per pound of steam 
at a reduction in exhaust pressure of about 30 per cent 
indicates a decided advantage in favor of the improved 
front-end arrangement with a 734-in. nozzle over the 
standard front end with a 634-in. nozzle, as operate: in 
road service. 

The efficiencies of heat absorption and combustion,* 

* This is in conformity with the theory presented by Lawford H. Fry it 


his book, “A Study of the Locomotive Boiler,” Simmons-Boardman Pub- 
lishing Company, 1924. 
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Fig. 9—Theoretical dry air versus rate of combustion 
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TestZM-13-! does not influence curves account of low 
boiler pressure. (Boiler pressure=220 instead of 225 
100 |__Pounds per square inch) 
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Fig. 10—Boiler and superheater, combustion, and heat absorption 
efficiencies versus rate of combustion 


the latter in reality being the efficiency of the furnace, 
are plotted in relation to the firing rate in Fig. 10. The 
efficiency of the boiler plus the superheater is also in- 
cluded on this graph. 

Throughout the range in which tests were conducted 
during the A series, the ZM series shows a decided im- 
provement in performance, especially at the low and high 
rates. The efficiency of the boiler plus the superheater 
was increased from 4.5 to 6.8 per cent and the efficiency 
of combustion was from 6.4 to 9.0 per cent higher for the 
ZM series. The capacities of the boiler and furnace were 

















































































































Test ZM-I3-1 does notinfluence curves account of low 
boiler pressure. (Boiler pressure=220 instead of 225 
pounds per square inch) 
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Fixed carbon, per cent:...... 5 Carbon, per cent .......... 78.57 
Volatile matte”, per cent ... 39.16 Hydrogen, per cent ........ 5.28 
cee a ee eee eer ee 5.58 Oxygen, per cent ........06 7.06 
——— Nitrogen, per cent ......... 1.58 
100.00 Sulphur, per cent .......... 1.93 
pS ae a” ee 5.58 
Moisture, per cent.........- 2.06 

Sulphur, per cent .......... 1.95 100.00 

B.t.u. per Ib. of dry coal .......ccccccccccsccee 13,919 

B.t.u. per Ib. of coal, as fired... ....csccseeeeee 13,630 


Fig. 11—Relation between heat balance and rate of combustion 
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increased approximately 15 to 22 per cent, respectively. 
The improved front-end arrangement supplied more air 
at normal firing rates than was obtainable with the 
standard front-end arrangement and sufficient air at 
much higher firing rates which accounts for its superiority 
over that design. 

The results of the ZM series shows an improvement 
over those of the B series. The efficiency of the boiler 
plus the superheater was increased from 0.8 to 4.1 per 
cent and the efficiency of combustion for the ZM series 
was from 2.1 to 6.8 per cent higher than for the B 
series. The capacities of the boiler and furnace were in- 
creased about 12 to 14 per cent, respectively. These 
improvements in performance by the use of the improved 
front-end arrangement were obtained with a reduction in 
exhaust pressure of from 20 to 30 per cent at equal rates 
of steam to the nozzle. In road service, this reduction 
in exhaust pressure should result in increased engine 
horsepower output and with the increased combustion 
efficiency should result in a higher thermal efficiency oi 
the locomotive. 

The efficiency of combustion for the ZM series is higher 
than that for the A series while the efficiency of heat 
absorption is from 2 to 2%4 per cent lower. Off hand, it 
might be assumed that the heat absorbed by the boiler 
during the ZM series was less than that absorbed during 
the A series but this is not true. The reason for the 
efficiency of heat absorption in per cent being lower for 
the ZM series than for the A series is that more air was 
supplied per pound of coal in the ZM series than in the A 
series, resulting in a greater proportion of the coal fired 
being burned. This increased the efficiency. of combus- 
tion, which is the ratio of the heat produced in the fire- 
box to that available in the coal fired, but the heat ab- 
sorbed by the boiler does not increase in as great a pro- 
portion as the heat produced in the firebox because of the 
increase in the heat lost in the flue gas. Consequently, 
while more heat per pound of coal is absorbed by the 
boiler during the ZM series than during the A series, the 
ratio of heat absorbed to the heat produced, or efficiency 
of heat absorption, becomes less for the ZM series. 


Heat Balance 


The heat balance has been plotted in Fig. 11 in relation 
to the rate of firing. The heat utilized and the heat losses 
are enumerated and identified on the graph; the sum 
total being 100 per cent. A typical analysis of the coal 
used during these tests is also shown with this graph. 

Average curves have been drawn showing the loss due 
to the unburned fuel and heat utilized in evaporation, 
but in order to show the losses due to incomplete com- 
bustion more clearly, the points affecting the heat lost in 
smokebox gases, radiation, and incomplete combustion 
have been connected by straight lines. Note the loss by 
unburned fuel and cinders, or so-called stack loss. 


Rates of Evaporation 


The summary of experiments with a conventional and 
an improved smokebox design is shown by the graphical 
representation of the test results in Fig. 12. The actual 
rate of evaporation is shown in relation to the rate of 
fuel fired for a New York Central Class J-1-b locomotive. 

Sketches of the smokebox arrangements have been 
superimposed on these graphs as a matter of informa- 
tion. It will be noted that an appreciable increase in the 
evaporative capacity of the boiler has been obtained with 
a decrease in the exhaust pressure and both have been 
obtained principally by a change in the design of the 
smokebox arrangement. Some increase in performance 
is due to a closed-arch arrangement instead of an open- 
arch arrangement using toe bricks at the throat sheet. 

The maximum firing rate is considered as the rate at 
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Fig. 12—Summary of experiments with a conventional and an improved smokebox design in N. Y. C. Class J-1-B locomotive No. 5224 
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Coal Rate as Fired ~1,000 Pounds Per Hour 





Fig. 13—Comparison of test results obtained with a straight-bore exhaust nozzle and a divergent nozzle in N. Y. C. Class 
]-3-A locomotive No. 
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Fig. 14—Preliminary results of improved and standard front-end arrangements in New York Central Class J-3-A locomotive No. 5408 


which maximum evaporation has been or can be reached. 
It is possible to increase the firing rate beyond this point, 
but the increasing heat losses due to unburned fuel and 
incomplete combustion offset the heat required to evap- 
orate the additional water. This point is indicated on 
the graph by an arrow. 

Fig. 13 shows graphically the test results with the use 
of the divergent nozzle as compared with the use of a 
straight side circular nozzle. The sketch superimposed 
on the graph shows the Class J-3 locomotive improved 
front-end arrangement and the divergent nozzle. The 
rate of evaporation has been maintained with an ap- 
preciable decrease in exhaust pressure. 

e 





The exploring tube being used by a test observer 


Preliminary results of the J-3 locomotive tests are 
shown graphically in Fig.-14. The actual rate of evap- 
oration is shown in relation to the rate of fuel fired. 
It will be noted that the maximum rate of evaporation, 
as defined above, has not been reached for the JR series 
with the improved smokebox arrangement and divergent 
nozzle. An appreciable increase in evaporation at the 
upper firing rates has been obtained with a decrease in 
exhaust pressure. 


Conclusions 


The design presented in Figs. 12 and 14 show a smoke- 
box arrangement whereby the stack has been lengthened 
and the resistance to the flow of gases has not been in- 
creased. The table plate has been lowered 10 in. and 
the diaphragm has been cut away at the sides adjacent to 
the smokebox shell an amount equal to the area taken 
away by lowering the table plate. These cut-outs are not 
very large and, therefore, the remaining portion of the 
diaphragm will be sufficiently large in area to function as 
an impinging surface for the cinders instead of having 
them strike directly on the netting of the box-type spark 
arrester. 

The cut-outs in the diaphragm also shorten the path 
of the gases coming from the flues above the bottom ol 
the diaphragm by permitting the gases to pass direcily 
to the stack with two right-angle turns, or 180 deg., in- 
stead of five right-angle turns, or 450 deg., as in the 
usual tortuous route of the conventional design. This 
particular design represents an increase in efficiency 
resulting from the improvement in the design of the 
smokebox arrangement by systematic experimentation 
with mathematical calculations and theoretical principles 
entering where they may be useful. 
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American Car and Foundry Develops New Design of 


Covered Hopper Car 


Avrrer an extensive study of covered hopper-car designs 
with a view to producing a car having greater earning 
capacity than existing designs the American Cam and 
Foundry Company has built a demonstration car acfx 
No. 50000 developed expressly for the handling of such 
bulk commodities as cement, clay, lime, powdered coal, 
dolomite, glass sand, etc. This new car has a light weight 
of 48,100 Ib. and a nominal capacity of 140,000 lb. The 
body of the car weighs 29,640 lb. and the trucks 18,460 
lb. By comparison with this car the A. A. R. standard 
design of 70-ton hopper car weighs 30,640 Ib. for the 
body and 18,250 Ib. for the trucks, or a total of 48,890 
lb. The cubic capacity of this covered hopper car, when 
loaded to the junction of the roof sheet with the side 
plate, is 2,040 cu. ft. If loaded only to the top of the 
horizontal side plate web, the capacity is 1,981 cu. ft. 
Cement, as it is blown into the car at the loading posi- 
tion, weighs about 80 Ib. per cu. ft. because of the air 
trapped in it. During the loading operation, a portion 
of this air will escape as the cement settles and before 
the car has travelled very far a sufficient portion of this 
air will have escaped and the cement settled so that it 
has a density of from 92 to 96 Ib. per cu. ft. This car 
has sufficient cubic capacity to permit loading to the full 
revenue load limit of 161,900 Ib., or nearly 81 tons. As 
compared with the largest covered hopper car previously 
built by the American Car and Foundry Company for 
cement transportation, this car has an increased capacity 
of 82 cu. ft. when figured to the junction of the roof sheet 
and the side plate and 89 cu. ft. to the top of the horizon- 
tal web of the side plate. On the other hand, its light 
weight is 3,500 Ib. less. The revenue load limit is thereby 


Car for loading of bulk com- 
modities has maximum cubic 
capacity of 2,040 cu. ft. with 
light weight of 48,100 lb. 


increased by a like amount or about 2.2 per cent. Com- 
pared with the previous car, the ratio of light weight to 
revenue load is changed from 3.07 to 3.36 and the per- 
centage of revenue load to rail load limit from 75.5 to 
77.1 per cent. 


Structural Features 


The center sill consists of A. A. R. rolled-steel Z-sec- 
tions weighing 36.21 lb. per ft. with the top flanges welded 
along the center line of the car. The end sills consist of 
two 6-in. by 31%4-in. angles extending from side sill to 
side sill and the side sills consist of two 6-in. by 3%-in. 
angles extending from end sill to end sill. The strikers 
are drop-forged and separate drop-forged draft lugs are 
welded to the center sill. The four diagonal braces are 
5-in. by 314-in. angles attached to the side and end sills 
and to the bolsters and center sills by means of gussets. 
The body bolsters are 24-in. by 9-in. car builder’s sections 
extending from side sill to side sill across the top of the 
center sills to which they are welded and further con- 
nected by 3@-in. gussets. The web of the bolster is 
riveted to the side stakes and the side sheet at the bolsters 
by means of 344-in. by 3%-in. angle connections. 





Demonstration covered hopper car built by the American Car and Foundry Company 
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End construction of the car and arrangement of the roof and hatches 


The slope-sheet supports at the bolsters are %¢-in. 
bent plate extending the full width of the car and con- 
nected at the side of the car to the connection angles, 
previously mentioned, and near the center of the car by 
means of gussets to 4'-in. Z-supports. The slope-sheet 
supports are connected to the bolsters by means of 5-in. 
by 3%4-in. angles which are separated by a 6-in. by 4-in. 
angle and extend longitudinally to connect the end floor- 
sheet stiffeners. The body side bearings are of hardened 








Principal Weights and Dimensions of A. C. F. 
70-Ton Covered Hopper Cars 


i MO BEI cn 6.5.5 Kb Kew ESS SOEs be saw e rebar 35- 3 
a oa aa ns ky bow ae OG M-bie beck 04d CaiKcelakee 29- 3 
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Height, over running boards, ft.-in. ...... 006. cc ccc ccnsccccuces 12-10% 
meeteee te 100 GF Wide Plates, Fti-in. oi. c cise eee cbesssesicesee 11-10 
Capacity (top of side plate horizontal web) cu. ft. ............. 1,981 
Capacity (junction of roof with side plate) cu. ft. .............. 2,040 
nh eee pee pate eb hawk cack’ 48,100 
I RNa as ccs aay aia |. Gri) Aw oar b 0456 Aves CWO 161,900 
Ratio light weight to revenue load, per cent ..............2000: 3.36 
Ratio revenue load to gross weight, per cent ..............eee0. 77.1 
REE 2. uae celnciwc bla kab cle oa oem SR hwkd 11.9 








steel and the side-bearing members consist of an 8-in. 
I-beam welded to the bolster and the center sill flanges 
by means of angles. The body center plates are drop 
forged. 

The slope sheets are %4-in. plate extending from side 
to side and from carline angle to a point slightly below 
the sills where they are welded to the slope-sheet exten- 
sion which continues to the discharge gates. The slope 
sheets are welded to the side sheets, outside hopper sheets, 
discharge gates, inside hopper sheets and longitudinal 
hoods. 

The center partition is 4-in. plate extending from side 
sheet to side sheet and from the underside of the roof at 
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the center carline to a point approximately 15 in. below 
the joint of the cross-ridge floor slope sheets. The cross 
ridge slope sheets are %-in. plate extending from side 
to side. They are in two sections welded together at a 
point slightly below the center sill. The cross-ridge sheets 
are welded to the partition sheet at the top as well as 
to the side sheets, outside hopper sheets, inside hopper 
sheets, discharge gates and longitudinal hoods. The out- 
side and inside hopper sheets for the four hoppers are of 
14-in. plate with welded connections to the side and slope 
sheets, longitudinal hoods and discharge gates. The 
longitaidinal hoods are 4-in. plate extending between the 
floor slope sheets over the center sills and are welded at 
the connections. The discharge gates are of the sliding 
type, manually operated. They move lengthwise of the 
car and are arranged to permit full or partial openings. 

The side sheets on these cars are No. 7 gage open- 
hearth steel butt welded to each other and welded to the 
slope and hopper sheets, as previously described. The 
side plates are of 3-in. Z-bar extending the full length of 
the car with 134-in. by 134-in. sub side-plate angles. The 
intermediate side stakes are '%4-in. pressed plate with 
3g-in. pressed stakes at the bolsters, extending from the 
side sills to the side plates. All of the side stakes are 
welded to the side sheets. The corner posts are 314-in. 
by 3%-in. angles and the end posts are 3-in. by 3-in. 
angles. 

The roof construction consists of 11 carlines of 3-in. 
by 3-in. angles formed to suit the contour of the roof 
sheets which are of No. 11 U. S. gage steel riveted to 
the carlines. There are eight hatches, four on each side, 





Welded construction of the car provides smooth interior surfaces 


of 34,-in. open-hearth steel with longitudinally sliding 
covers of No. 11 U.S. gage steel. The locking arrange- 
ment for the hatch covers is arranged so that one man 
standing on the running board of the car can lock or 
unlock all eight hatch doors by throwing one lever. After 
the doors are unlocked, it is necessary only to raise the 
front end of the door slightly so that a lip on the door 
will pass over the top of the hatch frame and the door 
may be slid back to the full open position. 

Upon the completion of acfx No. 50000, the car was 
subjected to a series of impact tests by loading to prac- 
tically full rail load limit with wet sand. The total weight 
on the rail was 209,800 Ib. The test car was used as a 
striking car and the car which was struck was a heavy 
steel car loaded to full rail limit of 209,820 lb. Eight 
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impact tests were made at speeds of from 5% to 12 
m. p. h. The test results evidenced the ability of the car 
structure to withstand the stresses imposed. 


Trucks and Brake Equipment 


These cars are carried on four-wheel trucks with cast- 
steel double-truss type side frames having boxes cast 
integral. The bolsters are cast steel with integral center 
plates. The trucks are equipped with A. A. R. 33-in. 
diameter chilled wheels and 6-in. by 1l-in. A. A. R. 
standard axles. The truck wheelbase is 5 in. by 8 in. 
The brake equipment is the latest AB schedule with 10-in. 
brake cylinders. 


Dust-Deflecting Fans on 
National Journal Boxes 


The National Malleable and Steel Castings Company, 
Cleveland, Ohio, has redesigned both its Isothermos and 
waste-packed journal boxes to include the application of 
a dust- and dirt-exciuding fan in place of the standard 
dust guard. An additional feature has been incorporated 
with the fan in both applications. An oil-retaining ring 
is an integral part of the fan for the Isothermos box 
while included with the fan for the waste-packed box is 
a thrust ring that doubles the thrust area against the 
journal bearing over that in the present A. A. R. axle. 

The Isothermos journal box is designed to meet mod- 
ern railroad transportation requirements of heavier axle 
loads and higher speeds with reduced maintenance ex- 
pense. They may be applied with A. A. R. standard axles 
to various types of trucks including the wide pedestal 
design generally used with roller-bearing boxes. When 
applied new, or when wheel renewals are made, the equip- 
ment may be operated immediately in high-speed service 
as special breaking-in is not required. 

This journal box furnishes lubrication comparable to 
an oil bath, without the use of auxiliary parts that may 
be subject to wear. The box is properly lubricated by 
the use of an all-year grade of oil. It is not necessary 
to change oil or to add thinning oil en route to protect 
against temperature changes. Seasonal oils are recom- 
mended only when temperatures are lower than 40 deg. 
below zero or when the boxes are installed on extra 
heavy equipment. Depending on the size, the box has 
an oil capacity of from five to eight pints. This is about 
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The National Isothermos journal-box assembly produces lubrication 
comparable to an oil bath and uses an all-year grade of oil—The dust- 
deflecting fan and the oil-retaining ring are shown at the right 
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the same amount of oil as is required for saturization in 
a waste-packed box. The oil circulation is approxi- 
mately one pint per mile. 

One illustration shows the Isothermos journal-box as- 
sembly applied with an A. A. R. standard axle. The 
dipper, attached to the end of the axle, carries the oil 
from the bottom of the box upward to the oil tray cast 
on the outer end of the wedge. At low speeds, the oil 
is dropped on the tray and at high speeds the oil is thrown 
to the top of the box from where it drains to the oil 
troughs cast in the box and then drops on the oil tray. 
From the oil tray, the oil passes through grooves in the 
bearings and is spread over the length of the journal. 
The grooves in the journal side of the bearing have a 
wedge-shaped space that retains a small amount of oil in 
contact with the journal when the equipment is standing. 
The oil remains in this space indefinitely and immediately 
lubricates the bearing when any movement of the equip- 
ment takes place. A baffle retaining block is applied at 
the front end under the journal after the bearing and 
wedge are in proper position. This block restricts the 
vertical movement of the box with respect to the journal 
and prevents displacement of the wedge or bearing when 
operation is over rough track. 

The oil-retaining ring and dirt-excluding fan is shrunk 
on the axle between the journal fillet and the wheel seat. 
The oil-retaining ring is located adjacent to the journal 





The National waste-packed journal box with the dust-deflecting fan 
shrunk on the axle—The thrust ring produces a 100 per cent increase 
in thrust area as compared with the present A.A.R. axle 


fillet while the projecting fan blades extend over the 
wheel hub. The fan blades are shielded by a circular 
hood located at the back end of the journal box. As the 
fan revolves with the axle inside this housing, the blades 
create a violent air turbulence thus preventing the en- 
trance of foreign matter into the box. 

A special design of these boxes is available for service 
in freight cars that are handled over car-dumping ma- 
chines. Cavities located in the sides of the box retain 
the oil while the box is on end during the dumping 
operation. 

Among the outstanding records of Isothermos journal- 
box installations is that of two million locomotive tender 
miles under maximum wheel and tender loading without 
a hot box. These tenders operate in a climate where 
the temperate range varies from 100 deg. above to 35 
deg. below zero and use only an all-year oil. 

Six high-speed Diesel-electric locomotives equipped 
with these boxes have operated more than 3,441,900 loco- 
motive miles. These locomotives have an average avail- 
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ability of 95.5 per cent and one of them has had an 
availability of 99.3 per cent for 515,485 miles of service. 

Under a freight car operating exclusively in service 
that requires the car to be unloaded on a car-dumping 
machine, journal boxes of the special car-dumping type 
have given six years of satisfactory service. The boxes 
were sealed and no lubrication attention was given them 
between annual inspections. This car operates more than 
12,000 miles each year. 

The data shown graphically in the chart were obtained 
from tests made on the National journal-box testing 
machine. The load on the 5%4-in. by 10-in. journal was 
20,000 Ib. The speed was equivalent to 60 m. p. h. and 
the bearings were well broken in. Oil film pressures 
were measured at the center of the bearings by means 
of a high-pressure gage and temperatures were measured 
at the sides and near the rear of the bearings. 

A comparison of the curves shows that the Isothermos 
box had a stable oil film pressure from the start of the 
test while the waste-packed box bearing operated 60 min. 
before the oil-film pressure started to build up. At no 
time during the 120 min. operation was the oil-film pres- 
sure in the waste-packed box sufficient to carry the load 
completely. 

The dust-deflecting and thrust-ring fan applied to the 
National waste-packed journal box is shown in one of 
the illustrations. Except for the housing around the fan, 


all essential parts of the box conform to A. A. R. stand- 
ards. As a protection against end wear and failures at 
the wedge stop lug, a 100 per cent increase in thrust 
area, over that in the present A. A. R. axle, is obtained 


by the thrust-ring part of the fan. The wheels can be 
turned without removing the fan from the axle and the 
box can be jacked for the removal of the wedge and 
bearing in the usual manner. For existing boxes, fan 
housings can be furnished separately for application by 
welding. 

The National waste-packed journal box has the Flexo 
A. A. R. lid using a double coil spring of large diameter 
and moderate wire size. This spring produces sufficient 
pressure at the center of the lid to hold it tight against 
the face of the box regardless of the condition of the 
hinge lug. Serrations are cast on the inner face of the 
lid where it contacts the box. In service, these wear 
slightly into the box face or into high spots and help to 
make more efficient the oil- and dust-tight joint between 
the lid and box faces. 


Fall Cushion 
Truek 


The Allied Railway Equipment Company, Chicago, is 
offering a new high-speed freight-car truck of novel de- 
sign which has shown favorable results in both test and 
regular service. Known as the “Full Cushion” truck, 
it is a cast-steel development of the truck of that name 
included in the Association of American Railroad tests 
last year at Altoona, Pa. The side frames and bolsters 
are designed to comply fully with all A. A. R. specifica- 
tions for material and for test requirements. 

The truck provides long vertical spring deflection. It 
is also designed for lateral stability by limiting to the 
wheels and journal boxes all the lateral reactions from 
the wheels. This lateral control also eliminates the usual 
unsquaring forces of a rigid type of truck. Vertical and 
lateral shocks at all car speeds are said to be absorbed in 
the truck itself, therefore not being transmitted to the 
car body or its lading. 

The Full-Cushion truck differs from other freight 
trucks in that, with the bolster resting directly on the 
side frames and automatically locked in position an H- 
shape rigid assembly serves as the main member of the 
truck. The separate journal boxes can move vertically 





Full Cushion high-speed freight-car truck 
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General arrangement of the Full Cushion freight-car truck 


and also laterally in the pedestal openings of the side 
frames. The boxes for each pair of wheels are connected 
rigidly together by a rectangular frame that spans the 
wheels and, therefore, move laterally as a unit, the ver- 
tical movements being independent. This frame provides 
a support for the usual brake beam and connections and 
is suitable also for the use of clasp brakes when desired. 

Springing is accomplished by the use of two long 
double-coil springs of large diameter, one at each side of 
each journal box, housed in space in the side frame ad- 
jacent to the pedestal guide. The springs when in posi- 
tion rest on seat castings which engage a spring-support- 
ing bar extending across the pedestal openings below the 
journal box and between guides at the lower end of the 
pedestal jaw. 


The spring load is transmitted to the journal box from 
the spring-support bar through an inverted U-shape 
hanger which straddles the box and projects below it. 
The enlarged ends of this hanger are designed with 
elongated holes or slots, through which the spring-support 
bar may be readily inserted. These journal-box hangers 
can swing laterally of the truck about the bearing point 
on top of the boxes, their neutral position being with the 
lower ends angled outward. Provision is made, by means 
of safety stops on the journal box contacting the side 
frame, for generous lateral motion of the wheels, axles 
and journal boxes independent of the truck bolster. 

The assembly of the truck and the relative movement 
of the main framing and the wheel and box assemblies 
are shown in the drawing. 


One of six cabooses recently built by the Toledo, Peoria & Western 
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EDITORIALS 





Safety—A Real Asset 


While the railroads can well afford to take pride in 
their accomplishments in reducing accidents to both 
their employees and to the passengers, the record is 
still far from satisfactory. With increasing traffic and 
the greater number of employees required, the acci- 
dent rate is again creeping up. 

Leaving humanitarian considerations aside for the 
moment, the economic effects of accidents are very 
great, when loss and damage to material and equipment 
and interruptions to service are considered. When, 
however, this is supplemented by the distressing effects 
upon the morale of the organization and the suffering 
of the worker and his dependents, it would seem that 
almost any effort would be warranted to reduce the 
number of accidents to a minimum. 

A study of the awards made to railroads by the 
National Safety Council and of the E. H. Harriman 
Memorial Medal awards under the direction of the 
American Museum of Safety, indicates that some roads 
consistently maintain much better safety records than 
others. This does not just happen. There must be 
sound reason for it. Is it not primarily a matter of 
intensive education and of a positive policy on the part 
of the managements to secure and maintain the great- 
est possible safety? The entire organization must be 
made to feel “safety conscious.” This does cost time 
and money, but it does insure results, tangible and other- 
wise, that many industrialists believe much more than 
offset such expenditures. 


Sabotage 


It is easy to grow hysterical as one understands some 
of the terrible things that are happening in world affairs 
today, and even within the boundaries of our own 
favored land. On the other hand, there is danger that 
these long continued recitals may cause us to grow 
careless and indifferent and that we may not be awake 
to sabotaging in our own communities. The most dan- 
gerous criminal or operator may not, and quite likely 
does not look the part. Too often his methods are so 
well veiled that we have difficulty in recognizing them, 
with the result that we find our morale being under- 
mined and production slowed up—something far more 
dangerous and damaging than the breaking of a ma- 
chine or the turning out of a spoiled piece of work or 
equipment. It is a time wher we must not become jit- 
tery or do sloppy thinking. We must keep level heads 








on our shoulders and, without prejudice or bias, watch 
things closely to prevent serious damage being done, 
whether to materials or equipment, or in sapping our 
morale. 


What Kind of Cars? 


One of the interesting aspects of the national defense 
program is the change it is effecting in the relative 
volume of various commodities and in the acuteness 
of the demand for freight cars of various types in vari- 
ous territories. These changes are one of the difficul- 
ties in the way of every attempt to forecast the prob- 
able trend in the demand for freight cars during the 
current year. ° 

This situation was touched upon by C. H. Buford, 
vice-president, operations and maintenance department 
of the A. A. R., speaking, early in January, before a 
luncheon in Chicago sponsored by the Mid-West Ship- 
pers Advisory Board and the Public Affairs Committee 
of the Traffic Club of Chicago. With all these uncer- 
tainties, however; he expects the emergency traffic to 
provide a continuous, all-year loading which “will fit 
in with the usual pattern of commercial traffic to pro- 
vide a more complete year-around utilization of equip- 
ment. 

Already there are evidences that such is the case, 
at least so far as certain types of equipment are con- 





Trend in Number of Freight Cars of 
Principal Types* Ordered 
First 
six weeks 
1939 1940 1941 
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*A few types of cars for industrial use, ordered in small numbers. 
have been omitted. 





cerned. Last year there were a number of recurring 
pinches in Michigan affecting automobile box cars with 
end doors and to a lesser extent box cars in the west. 
Prompt action on the part of the Car Service Division 
and the willingness of the railways to cooperate in 
carrying out its special orders have so far been effec- 
tively meeting these situations as they arise. 

One of the indirect evidences of the changing traffic 
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pattern is the sharp upward trend in orders for cer- 
tain types of freight cars, most of them specialized for 
specific kinds of lading. In 1940, for instance, orders 
for automobile box cars and covered hopper cars in- 
creased in much greater proportion than did the total 
number of cars ordered. And during the first six weeks 
of the current year there have been similar striking pro- 
portionate increases in the orders for stock cars, mill 
type gondolas, refrigerator cars, all other gondolas, and 
flat cars. These relationships may be seen in the table 
of freight-car orders placed during 1939, 1940, and 
during the first six weeks of the current year. While 
the proportionate increase in these types is striking, the 
fact that they are usually ordered in relatively small 
numbers must be considered, and while the increase 
in the proportion of box-car orders is slight, the num- 
ber is large—nearly 7,000 during the first six weeks 
of the year. 


Now—And After eeecee 


The machine tool industry of this country, during the 
years 1931-34 produced an average of 30 million dol- 
lars worth of new tools a year; in 1939 production was 
at the rate of 200 million dollars—greater than it was 
in 1929. In 1940 that production was more than 
doubled—450 million dollars—and in 1941 it is ex- 
pected that the output will exceed 650 million dollars. 
These new tools have been and are now going into 
the industrial plants of the United States and other 
countries—mostly England—and are installed prima- 
rily to speed up work on defense contracts. 

It has been suggested that when the war is ended 
and the nations of the world once again return to peace- 
time industrial efforts that the manufacturers of the 
United States may find themselves in a difficult situa- 
tion as a result of intense competition in export trade 
aggravated by lower labor costs in other countries plus 
the fact that their plants are equipped with modern 
machinery built and sold by this country during the 
war period. 

Many industrial executives in this country are far- 
sighted enough to protect the interests of their own 
companies by using this period to put into effect a 
systematic program of replacement of the older and 
more obsolete units by machine tools of the most mod- 
ern design with the definite idea that once the pressure 
of war-contract work has ended they can then carry 
out a program of wholesale retirement of the less effi- 
cient units and have remaining a modern plant and 
equipment, well able to compete, on a production cost 
basis, with whatever may come. 


Age of Railroad Tools Averages Over 20 Years 


What are the railroads doing to protect their inter- 
ests with respect to the cost of repairing equipment 
and what situation are they liable to face when the 
time comes that reduced traffic will again cause them 
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to give primary consideration to economy in operation? 
Attention has been drawn on many occasions during the 
past few years to the fact that railroad repair shops 
do not compare very favorably with other industries 
in the matter of modern shop facilities. In 1934 sur- 
veys disclosed that the average age of machine tools 
in the average railroad repair shop was over 20 years 
and it has been suggested that the railroad industry 
needed a carefully planned program of replacement oi 
obsolete equipment in order to maintain an average 
age even of 20 years. Now, seven years later, it is not 
unreasonable to assume that, with the limited buying 
of the intervening period, the average age of tools is 
climbing to higher levels. 

Recent surveys have indicated that 82 per cent of 
the machine-tool equipment of railroad repair shops is 
over 10 years old. Stated in other terms only 18 per 
cent of such equipment can be considered as modern 
equipment. A very large part of the machine tools 
that have been purchased in the past 10 years are of 
types especially adapted to railroad work such as 
driving- and car-wheel lathes, quartering machines, 
milling machines for special purposes such as driving 
boxes and shoes and wedges, vertical boring and turn- 
ing machines with special tooling, turret lathes with 
tooling equipment for relatively small diameter bar and 
chucking work, grinding machines for specialized work, 
and welding equipment for both car and locomotive 
work. 


New Tool Steels Have Taught a Lesson 


Within the past five years a great deal of attention 
has been given in railroad shops to the use of the more 
recently developed tool steels in the high-speed and 
cemented-carbide class. The introduction of these 
newer cutting tools has been an enlightening venture 
in every shop where they have been used for they have 
shown possibilities for increased production and greater 
accuracy that were never before considered attainable. 
They have been used on most of the important machin- 
ing operations involved in locomotive work—on brass, 
bronze, cast iron, gun iron and steel—and in addition 
to reducing operation time and providing finer finished 
surfaces they have demonstrated the ability of a tool 
to turn out quantities of work without tool regrinding 
that would have been considered an absolute impossibil- 
ity only a few years ago. Still more important, these 
new tools have done something with respect to the older 
machine tools that should have been brought to light 
long ago; they have demonstrated the inability of the 
older machines to stand up to production schedules that 
are required today. The new tools have the ability 
to work at higher cutting speeds and heavier feeds but 
the older machines haven’t the power, and in many 
cases the rigidity, to enable them to work at the in- 
creased capacity. The new tools have the ability to 
turn out work to standards of accuracy: not heretofore 
attainable but most of the older machines are not in 
the physical condition to do this kind of work under the 
newer conditions. So, again the conclusion can be 
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drawn that most railroad shops are paying a rather 
heavy price for maintaining old machines in service. 


Can Railroad Shops Work on Defense Orders? 


Recently it was announced that the A. A. R. had 
made a survey of idle railroad shop facilities with the 
idea of using such facilities to supplement industrial 
plant production on national defense contracts. There 
is every reason why every idle production facility in 
this country be used in the re-armament effort but the 
suggestion to use the “excess” capacity of railroad 
shops raises some pertinent questions. When national 
defense contract orders are placed with a railroad shop 
are these jobs going to be assigned to the machines 
that are in the group representing the 18 per cent, or 
machines less than 10 years old or are they going to 
be put on the 82-per-cent group of 20-, 30- and 40- 
year-old machines? The 18-per-cent group will prob- 
ably be found to be mostly specialized machines adapted 
only to special machining operations and it may also 
be found that there is now no idle capacity represented 
in this group of the more modern machines. The idle 
capacity will probably be found to exist on the oldest 
of the group of machines in any shop that are over 
20 years old. 

It is not, of course, possible at this moment to indi- 
cate just the type of defense contract work for which 
it is proposed to use this idle railroad shop capacity so 
that for purposes of discussion one example may be 
just as good as another. Let’s use 75- or 90-mm. shell. 
An average railroad shop gets an order for the ma- 
chining of shell forgings. On looking the shop over 
we find that of the major machine tools in the 10-year, 
or-over group, there are approximately 150 units vary- 
ing in age from 12 to 41 years. Of these, 41 are engine 
lathes, 18 are turret lathes and 16 are boring mills. The 
rest are milling machines, drilling machines, planers or 
wheel or axle machinery. Among the turning and bor- 
ing machines are the units that might be used for 
finishing shell forgings. Suppose, for example that 
the job is put on an engine lathe—the average railroad 
shop turret lathe is not of sufficient capacity to do this 
type of work—and an estimate is made of the time re- 
quired to finish a shell of these types. The estimator 
will no doubt be shocked to discover that the produc- 
tion would be at the rate of one or two pieces an hour 
as compared with from 30 to 60 an hour on modern 
shell-turning automatics. At such a production rate, 
and cost, it is doubtful if the idle capacity of railroad 
shop machines can contribute a great deal to the de- 
fense effort unless an unforeseen demand for motive 
power should come under actual war-time conditions. 
Then, regardless of the cost, the productive capacity 
could be used—if the skilled workmen can be found 
to use it. 

The conclusion to be drawn from a consideration of 
these facts is that the railroads owe it to themselves 
to find out immediately just what their situation is with 
respect to the adequacy of repair shop facilities. It is 
already too late to embark on any immediate extensive 
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program of, plant rehabilitation but it is not too late 
to know what is needed to put repair shops in a posi- 
tion to do their job economically. Now is the time to 
find out how much the obsolete machine is holding up 
production and running up costs and until this is found 
out no intelligent move can be made to improve condi- 
tions. 

Possibly the government defense agencies might do 
the railroads a real favor by giving them a few educa- 
tional orders so that they might discover how inade- 
quate their present shop facilities are for modern pro- 
duction requirements. 


Meehanieal Conventions 


Again our readers, widely scattered and members of 
the several mechanical associations, have come through 
with a page of comments on how to strengthen these 
associations and make their conventions more effec- 
tive. Quite naturally these comments are not all in 
agreement, although the differences of opinion are not 
very decided. Certainly there is much that is really 
workable and worth while in the comments made in 
this and the two preceding issues. Judging from re- 
ports that have reached us, the officers of the associa- 
tions and chairmen of the committees, are taking ad- 
vantage of some of those’ideas that apply with special 
force to their particular associations. We appreciate 
the cooperation that has been given us in conducting 
this forum and will be glad to continue it with your 
cooperation. 


New Books 
PROCEEDINGS MASTER BoILER MAKERS’ ASSOCIATION, 
1940 AnnuaL MEETING. A. F. Stiglmeier, secre- 
tary-treasurer, 29 Parkwood street, Albany, N. Y. 
290 pages, 54 in. by 9 in. Price $3. 


In the 1940 proceedings are Topics 1 to 8, inclusive— 
Use of Oxy-acetylene and Electric Processes; Causes 
for Pitting and Corrosion of Firebox Sheets and Rivet 
Heads; Treating Boiler Feedwater Chemically ; Appli- 
cation of Iron, Steel and Alloy Rivets; Causes for 
Flues in Service Cracking Longitudinally Through 
Bead; Causes for Cinder Cutting of Firebox Sheets, 
Flues, Tubes and Smokeboxes, and A Study of Tender 
Cistern Maintenance Practices. There are also the 
addresses by Dr. Edward C. Elliott, on Some Neglected 
High- Pressures; M. A. Quinn, on The Boiler Maker 
—His Accomplishments, Opportunities and Ambitions, 
and A. G. Trumbull, on Some Problems of Boiler Main- 
tenance, Past and Present. There are papers on Weld- 
ing Stresses, Use of Oxy-acetylene Cutting and Weld- 
ing in the Boiler Shop, and Service Aging of Firebox 
Materials. 
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As to Type of Reports 


Discussions are longest on items that are 
most interesting. If a paper is read that 
is highly technical, or one that everyone 
feels he knows all there is to know about, 
which sometimes happens, there is very lit- 
tle or no discussion. These types of papers 
can and should be eliminated. With a 
two-day meeting we should also cut down 
on the number of speakers reading pre- 
pared speeches. 


Eliminate Foolish Questions 


When conventions are held without ex- 
hibits I am in favor of the curtailed meet- 
ings, and if handled right I believe two 
days is ample time for discussion pur- 
poses. If this plan can be worked out, 
and I can see no reason why it cannot, the 
committees should have their papers sent 
in far enough in advance so the secretary 
of the association can get copies out to all 
those indicating they will attend the con- 
vention. This would eliminate some of the 
foolish questions brought up in the dis- 
cussions. ; 


Conventions Teo Formal? 


Conventions of the minor mechanical asso- 
ciations are too formal. They are con- 
ducted much like a supreme court hearing. 
Less formality and more whole-hearted, 
common-sense, everyday discussion would 
materially improve the advantages gained 
by attendance. A two-day convention is a 
short time, even with proper planning. The 
contacts and friendships that can be fol- 
lowed up to advantage between conven- 
tions are not made on the floor of the con- 
vention, but instead, are made in those 
small informal groups that gather before 
and after the formal sessions. However, 
eliminating the general addresses, and de- 
voting the time thus gained to a well par- 
ticipated in informal discussion on the 
floor, will to a great extent assist in pro- 
moting friendships. 


Papers and 
Reports Too Wordy 


Generally speaking, I believe the papers 
presented before conventions are too 
lengthy. Frequently the person compiling 
a paper is comparable to an author writing 
a book, and employs a great many words 
which to the average busy man are non- 
essential in a technical paper. In order 
for one to digest the essential points which 
are really worthwhile and mean something 
definite to the supervisor or foreman, one 
should not require him to read through or 
listen to unnecessary detail. In other 
words, while sitting in a convention listen- 
ing to the average lengthy paper, possibly 
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six to twelve notes on the part of the 
hearer would cover the essential parts of 
the entire address or paper. If a person 
is requested to write a paper and he has 
something of interest to impart to the con- 
vention, he should do so in the briefest 
manner. I feel quite sure that if all papers 
and discussions were streamlined, more 
could be accomplished during a two-day 
meeting than would be accomplished dur- 
ing a four-day meeting, following the old 
practice of long drawn out discussions and 
lengthy papers. 


Don’t Waste Time 
In Reading Reports 


The most interesting comment to me is 
that in which the question is asked, “Why 
not devote all the time of the meetings to 
debate and discussion . . .?” In many 
cases in past years, we of the Fuel and 
Traveling Engineers’ Association have 
done just that, particularly when time was 
short. I recall that as chairman of the 
Committee on Preparation -of Coal, on 
more than one occasion I referred very 
briefly to the written report, inasmuch as 
advance copies were available to each mem- 
ber, and I saw no reason for the long- 
drawn formality of reading the full re- 
port. I heartily agree with you, that if 
an advance copy of each report is in the 
hands of each member in sufficient time 
for proper study, written discussion can be 
prepared in advance of the meetings, and 
the time required for presentation of each 
subject greatly reduced, leaving sufficient 
time for proper verbal discussion. The 
reading of the reports should be restricted 
to a brief outline of the subject. 


Distribute 
Reports in Advance 


It is true that much time is needlessly 
taken by the chairman of each committee 
reading the reports in their entirety. 
Touching only the high spots and present- 
ing the report for discussion will suffice. 
Distributing the reports in advance is es- 
sential to a successful convention. It will 
also make for a more thorough and in- 
telligent discussion. 


Comments from readers on 
suggestions made in our No- 
vember, 1940, number for 
making more effective the ef- 
forts of the Mechanical De- 
partment Associations. See 
also January number, page 25. 


——— ed 






















Questions by Mail 


I believe you have taken a step in the right 
direction with your suggestion that copies 
of reports be distributed in advance thus 
allowing more of the time of the meeting 
for open forum purposes. In my opinion 
you could also add to that the privilege to 
those unable to attend the annual meetings 
of submitting questions by mail for discus- 
sion on the floor, which could be answered 
either by the secretary direct, or incor- 
porated in the proceedings. 


More Effective 
Committee Service 


Each committee member must actively par- 
ticipate in the meetings and investigations 
of his committee so the report will consist 
of cross country opinion rather than that 
gained by the experience of only one or 
two committee members. Obviously the 
shortening of the time of the meetings 
makes it imperative that each committee 
devote more time to the preparation of its 
report. 


“Step On the Gas” 


A statement was made in your editorial 
relative to the cutting down on the length 
of conventions presenting a real challenge 
to the associations. It is my belief that 
this challenge can be met if the officers of 
the various organizations do not wait until 
the last six weeks before the convention to 
handle matters they could have handled 
several months previous. There is no doubt 
in my mind that the conventions can be 
made as interesting in two days as they 
have been in four. We must all admit that 
the conferences last year had a tendency to 
drag out, and when this happens a certain 


amount of the attendance is sure to be lost. 


What a Railway Officer 
Wants From Conventions 


When a railway official attends a conven- 
tion it is with the expectation of bringing 
home new ideas. He is always on the 
lookout for some simpler, or cheaper 
method of handling the various maintenance 
or construction jobs which he has to take 
care of in his shop, or shops. Further- 
more, he is always on the lookout for new 
machine tools of advanced design, which 
will cut labor costs and increase output. 
He is constantly looking for new hand 
tools, either electrically or pneumatically 
operated, which will enable an employee to 
increase his daily output with less fatigue. 
He is constantly on the alert for safer 
methods of performing work in order to 
avoid accidents to employees, with the re- 
sultant burden of compensation. 
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Rivet Cutting with 
The Hand Blowpipe* 


Today, oxy-acetylene cutting blowpipes equipped with 
nozzles especially designed for rivet-cutting have made 
the removal of rivets a simple matter in salvaging steel 
plate. Procedures also are now widely standardized, 
making the rivet-cutting process extremely fast and eco- 
nomical. This is in direct contrast to former methods, 


by which the removal of rivets was slow and tedious, 
often resulting in damage to the plate and leading to con- 
siderable waste or reduction of the amount of metal sal- 


vaged for re-use. 
Rivet-Cutting Principles 


Although rivets can be removed readily with the stand- 
ard cutting nozzle, the fastest and most economical 
method is to use a special low-velocity rivet-cutting noz- 
zle. This type nozzle differs in appearance from the 
standard nozzle mainly in that the central cutting-oxygen 
orifice is larger. 

In practice,-the preheat flames are directed against the 
center of the rivet head, bringing the metal quickly to its 
kindling temperature. The cutting-oxygen valve of the 
blow-pipe is then opened, releasing a stream of low- 
velocity oxygen through the central orifice of the nozzle. 
This jet of oxygen rapidly oxidizes the heated rivet head 
so that the metal “washes” away in the form of hot slag. 
The adjacent plate is not affected because of the pres- 
ence of a layer of scale between the rivet head and the 
plate. The low-velocity stream of oxygen will not pene- 
trate this scale without considerable preheat and the rivet 
head is removed long before the scale becomes sufficiently 
heated. 

The special nozzle is 50 per cent faster than the stand- 
ard nozzle in cutting buttonhead rivets, and it is the only 
satisfactory nozzle for cutting countersunk rivets. The 
low-velocity rivet-cutting nozzle operates effectively at a 
cutting-oxygen pressure of from 20 to 25 Ib. per sq. in. 
for any type of rivet up to 1 in. in diameter. Larger 
rivets may require slightly higher oxygen pressures de- 


pending upon their size. 


Cutting Countersunk and Buttonhead Rivets 


To remove a countersunk rivet from a vertical sheet, 
stand to one side of the rivet and hold the blowpipe so 
as to direct the preheating flames at the center of the 
rivet head. The rivet-cutting nozzle should be at right 
angles to the surface of the plate and in line with the 
shank of the rivet as shown in Fig. 1. Hold the blow- 
pipe steady until the area directly below the preheating 
flame becomes a bright red. Then open the cutting- 
oxygen valve and, as the metal oxidizes under the cutting 
jet, swing the blowpipe with a slow circular motion, at 
first over an area of about % in. in diameter. When the 
coned head has been burned through to the body or shank 
of the rivet, remove the remainder of the head with one 
circular “wiping” motion, working outward from the 
center. The blowpipe should be held with the nozzle 
pointing at the base of the countersink throughout the 
operation. 

The procedure for cutting buttonhead rivets with the 
low-velocity nozzle, Fig. 1, is similar to that for counter- 
sunk rivets. Start at the center of the head with the 
nozzle pointed along the center line of the rivet, preheat, 
and burn the rivet head until the shank or body of the 
rivet is reached. Then remove the balance of the head 
with a single circumferential “wiping” movement. Point 
the cutting-oxygen jet at the outside edge of the rivet 





* Reprinted from the January, 1941, issue of Oxy-Acetylene Tips. 
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Fig. 1—Correct procedures for cutting countersunk (top) and button 
head (bottom) rivets with the low-velocity nozzle 


hole in the outside sheet and follow the circumference 
around. The ring of metal (outside edge of the rivet 
head) which is left will fall away by itself. 


Rivet-Cutting with Standard Nozzle 


Where the low-velocity nozzle is not available, button- 
head rivets can be cut off by using a standard cutting 
nozzle as shown in Fig. 2. Use the size nozzle and 
oxygen pressure recommended by the manufacturer of 
the blowpipe for cutting steel 1 in. thick. Hold the 
nozzle parallel with the surface of the sheet, preheat, 
and cut a slot in the rivet head from the top of the 
button to the underside of the head, similar to the screw- 
driver slot in a round-head screw. In the cutting of 
the slot, the entire head will be preheated to a cutting 
temperature. As the cut nears the plate, draw the nozzle 
back at least 114 in. from the rivet. Then, just as the 
slot reaches the plate, swing the nozzle through a small 
arc, slicing off half of the rivet head. Then immediately 
swing the nozzle in the opposite direction to take off the 
other half of the rivet head. 

The nozzle must be drawn back from the rivet a dis- 
tance of 1% in. or even more while the bottom of the 
slot is being reached and just before cutting starts at the 
surface of the plate. This action permits the oxygen to 
scatter slightly before it strikes the rivet, and prevents 




















V Preheating 
flames 
.N. 
Cutting oxyge 
Preheating Slot cut in head as nozzle is 


drawn 1% inches away. 











Half of head sliced off Remainder of head cut away. 


Fig. 2—These sketches show the proper manipulation of a standard 
cutting nozzle in removing the head of a buttonhead rivet 
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the jet from breaking through the layer of scale that is 
always present between the rivet head and the plate. 
\s a result, the button drops off flush without damaging 
the base metal. If the nozzle is not drawn away, the 
force of the oxygen jet may pierce the film of scale and 
damage the plate. 


Removing the Rivets 


The low-velocity nozzle is specifically made so that it 
can be used to penetrate a rivet shank two or three plate 
thicknesses, or to pierce the entire shank, as desired by 
the operator. However, in normal practices, most opera- 
tors prefer simply to remove the rivet heads as previously 
described and then back out the rivets with a hammer 
and punch. 


Lafayette Air-Brake 
Repair Shop 


The new air-brake room of the Chicago, Indianapolis & 
Louisville (Monon), located in the east end of the loco- 
motive erecting shop at Lafayette, Ind., covers a floor 
space of 24 ft. by 58 ft. and was designed to consolidate 
all air-brake repairs at one central point, including other 
work of a similar nature formerly performed in other 
parts of the shop under handicap. It consists of six 
sub-departments, as follows: (1) Injector and lubricator 
repairs; (2) air-compressor repairs; (3) repairs to air- 
brake equipment, other than compressors, bell ringers, 
fire-door cylinders, pop valves, steam gages, etc.; (4) 
triple-valve repairs; (5) air-, steam- and signal-hose as- 
sembly, and (6) cab fittings, angle and cut-out cocks, 
and globe valves. 

Each department is equipped with a work bench, neces- 
sary wrenches, reamers, and other small tools peculiar 
to its particular work. The tools are arranged on racks 
in such a manner that they may be quickly secured. Each 
department also is equipped with a rack on which a fixed 
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General view of the new air-brake repair shop of the Monon at LaFayette, Ind. 


stock of common repair parts is maintained. This ma- 
terial conveniently at hand expedites the repairs and re- 
duces to a minimum the delay caused waiting for material. 
This fixed stock is checked by the stores department at 
regular intervals and the supply replenished as required. 
Acid and lye-cleaning vats are available to all depart- 
ments, 

All machines are located to afford accessibility for 
any and all departments. The location of the air room 
permits the efficient handling of a compressor from the 
air room to the locomotive or vice versa. Likewise, by 
use of wire baskets, equipment removed from locomotive 
is carried by a crane direct to the air room for repairs. 

Department No. 1 has a lubricator testing rack on 
which mechanical lubricators are tested under the same 
conditions which prevail on the locomotives in service. 
Gages and graduated glasses permit the operator to deter- 
mine accurately the condition of the pumping units of the 
lubricators. 

Department No. 2 has additional facilities of two 
racks on which locomotive air compressors are placed 
while undergoing repairs. It also has an 18-in. Lehman 
engine lathe, 8-in. pedestal-type emery wheel, and a gne- 
ton electric hoist mounted on a jib crane over the racks, 
permitting handling of compressors without the use of 
the traveling crane. Accurate records are maintained 
by this department on cost of repair parts, labor to re- 
pair and service life of all compressors. 

Department No. 3 is equipped with a test rack for 
testing individual parts of the air-brake equipment, also 
a 9-in. by 4-ft. South Bend bench lathe with 5-in. uni- 
versal chuck to permit precision work and rapid -han- 
dling of small parts requiring lathe work. For the grind- 
ing of valves and seats of the many different valves 
handled by this department, a semi-automatic valve- 
grinding machine is available, on which many valves may 
be semi-finished at the same time, eliminating tedious 
hand grinding individually. This valve grinder also is 
available to Department No. 4 as well as the necessary 
testing racks for this department. 

Department No. 5 consists of the racks and air- 
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How standard repair parts and tools are kept readily available 


operated machines necessary for the mounting of the 
various hose. 

Department No. 6 consists of a grinding machine for 
angle cocks and other cone-seated valves, as well as neces- 
sary testing apparatus. 

Material for shipment to other points on the line is 
easily removed by the stores department without incon- 
venience to other departments in the shop. The air 
room has sufficient natural light, but floodlights and in- 
dividual bench lights afford good lighting under all 
conditions. 

An important feature not previously mentioned is the 
design of benches and material racks so that all ma- 
terial and tools must be in sight. Also, thought was given 
to the layout in order to prevent so far as possible the 
accumulation of any parts or material on the floor of the 
shop. This feature of the shop automatically adds to 
the neatness and efficiency, and supervision accomplishes 
the balance that is not automatically cared for. 


A Light, Strong 
Car Trestle 


The illustration shows a light but strong car trestle, made 
of welded tubular steel and used successfully at the Chi- 
cago, Burlington & Quincy car-repair tracks, Omaha, 
Neb. The trestle is 42 in. high and the three supporting 
legs are spaced 22 in. apart at the bottom. The two legs 
A and B, are made of a single piece of 2-in. pipe bent at 
the middle (which is the top of the trestle) and forming 
a pocket to receive the upper end of leg C, which is 
welded in place. All three legs are tied together at the 
bottom about 12 in. above the ground level by 5-in. tie 
rods securely welded to the respective legs, as shown. 

A flanged steel plate 4% in. wide by 7¥% in. long is 
welded to the top of legs A and B and also has a small 
welded reinforcing plate connection to leg C. This 
bracket serves as a firm support for the taper wood bear- 
ing-block which is held in place by two rivets through 
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the bracket flanges. To give increased bearing surface 
on the ground, each leg of this trestle is equipped with 
a 6-in. by 8-in. steel base plate, welded securely to the 
end of the leg, which has been beveled to the proper angle. 
The base plates on legs A and B are turned up slightly 
on one edge so that a car man, by taking hold of handle 
H near the top of the trestle with one hand can easily 
pull the trestle from one place to another about the repair 
yard. In spite of its light construction, this car trestle 
is unusually strong, each trestle being tested with a load 
of 40,000 Ib. before being placed in actual service. 


Welded tubular steel car trestle used at the Omaha car-repai’ 
tracks of the C. B. & Q. 
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Crank-Arm 
Positioning Gage 


To the small-shop valve setter new main crank pins mean 
additional labor because they are usually installed before 
the bolt slot and keyway are machined. This is often 
done by the valve setter after he has located the crank 
arm in its proper position. 

The location of the eccentric crank arm is important 
as any slight deviation from its predetermined location 
may mean a radical distortion in the valve events. Many 
different gages and trams are used for this purpose. The 
accompanying illustration shows one that is both’ simple 
to make and easy to use. This gage is readily adjustable 
to different lengths from the eccentric-pin center to the 
main axle center; also from the driving-wheel face to 
the back of the crank arm. 

The circle of the gage that fits tight against the axle 
face is made of brass or steel 34 in. thick and 7 in. diam- 













The ring of the gage is centered against the axle end and the position 
of the eccentric crank arm is located by the pointer 


thin nut that fits on the end of this rod is %@ in. thick 
and the body of the rod is turned to fit the inside of a 
piece of 14-in. brass pipe about 8% in. long with a point 
screwed in the outside end. 

The gage is set to the required blue-print distance from 
the axle center to the crank arm pin center. The crank 
arm is placed on the pin in its approximate position and 
the gage held against the axle face with the center of the 
gage tight in the axle center. Both the gage and the 
crank arm are moved until the point of the gage coincides 
with the center of the eccentric-crank-arm pin. The 
crank arm is now in its correct position and the keyway 
and bolt slot are laid out for machining. Irrespective of 
other adjustments that may be necessary to square valves, 
the crank-arm setting is fixed. 











Spring Assembling and 
Banding Machine 


The spring assembling and banding machine, shown in 
the illustration is in use in the blacksmith shops of the 
Chicago, Indianapolis & Louisville (Monon), at La- 
Fayette, Ind. It was constructed at an approximate cost 
of $850 and is used for the assembling of plates and 
tightening of bands on locomotive driving, trailing-, 
engine- and tender-truck springs. 

The banding machine proper consists of a cast-steel 
frame upon which are mounted two 16-in. by 12-in. brake 
cylinders, necessary fulcrum arms and plungers, all of 
which are placed in such position that pressure may be 
exerted both horizontally and vertically on spring bands 
during the process of tightening them around the assem- 
bled plates. This frame is bolted to an iron bed plate 
mounted on a concrete base suitable in height to bring 
the table of the banding machine 26 in. above the floor 
level. The assembling machine consists of a 10-in. by 
12-in. brake cylinder, operating plunger and stationary 
head mounted on a base level with the base of the band- 
ing machine. These two machines are connected by 
3g-in. boiler plate so that springs may be transferred 
from the assembling machine to the banding machine 
without the use of crane or hoist. Both the operating 
plunger and stationary heads of the assembling machine 
have notched faces to grip and hold spring plates and 
are mounted on ball bearings in order that springs may 
be revolved to either a vertical or horizontal position dur- 































eter. The inside diameter is 47% in. The bar is made 
from ¥%-in. by 1%4-in. soft steel 1634 in. long. This bar 
has a 3@-in. slot 7 in. long milled in it near the end and 
the bar is secured to the circle with %4-in. cap screws. 
In the center of the circle, the bar is drilled and tapped 
with %-in. U.S.S. threads and through this hole is 
screwed the adjustable center. This center can be raised 
or lowered so that it will fit snug in the center hole of 
the axle when the circle is tight against the axle face. 
It is locked in position with a wing nut. The rod that 
slides in the slot is threaded for % in. on the back, 
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then filed flat on two sides to fit into the 3-in. slot, The 


Spring assembling and banding machine built and in use at the 
LaFayette shops of the Monon 
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ing the process of assembling, preparatory to being placed 
in the banding machine. The various brake cylinders 
are independently actuated by compressed air, controlled 
by three-way valves. 

The cast-steel frame of the banding machine is 4% in. 
thick, overall dimensions 35 in. by 41 in., inside dimen- 
sion 1534 in. by 1934 in. Fulcrum arms are cast steel, 
have a ratio of six to one, and are tapered from 7 in. by 
9 in. at the fulcrum to 2% in. by 5 in. at the long ends 
and 7 in. by 8 in. at the short ends. The long ends of 
these levers are slotted 2% in. by 5% in. and connected 
to the brake cylinder piston by roller bushing so that the 
piston will not be out of alinement at the various angles 
of fulcrum levers. The bed plate of the banding machine 
is 2% in. by 15 in. by 73 in., and is fastened to a cast- 
steel frame by 34-in. by 5-in. by 6-in. by 41-in. angles. 
These angles are secured by bolts and are electrically 
welded around the edges. The plunger heads are finished 
to allow for the largest spring bands and necessary spacer 
blocks are used for smaller bands. 

The clearance between the plunger head and the sta- 
tionary head on the assembly machine is made ample to 
receive the largest spring used. The tightening of loose 
spring bands is brought about by placing the spring in 
the position shown in the photograph. Pressure is ex- 
erted against the band horizontally and the top side of 
the band is heated with oxy-acetylene flame in order to 
upset the band. When the band has been upset suffi- 
ciently, pressure is applied by the vertical plunger to 
force the band firmly against the edges of the spring 
plates. The spring is then turned over and the opposite 
side of the band is subjected to the same process after 
which the spring is placed in a No-oxide bath. 

This machine was placed in service on June 17, 1940, 
and savings over former methods are said to have paid 
for it in five months. 


Counterbalancing 
Driving Wheels 


In order to obtain the actual weights of revolving and 
reciprocating parts on locomotives for the purpose of 
counterbalancing, the rod supports or stands shown in 
one of the illustrations, are used at the Chicago, In- 


dianapolis and Louisville shop, Lafayette, Ind. These 
stands consist.of %-in. by 3-in. steel bars, bent to the 
shape indicated and bolted to 2%4-in. by 12-in. by 15- 
in. oak base blocks. The vertical legs, 36 in. high are 
drilled with staggered 34-in. holes spaced 3 in. apart. 
The side rods are assembled completely in order that all 
parts may be accurately weighed. They are then hung on 
the stands, leveled as shown, and supported practically on 
knife edges which consist of 34-in. bolts running through 
the holes at the desired location on the stand. Pieces 
of pipe are placed loosely over these bolts in order to 
eliminate any tendency for the rods to bind at the point 
of support. The knuckle joints are lubricated and per- 
mitted to work freely in order to show the proper weight 
at each pin. The scale is then placed under each stand, 
as indicated, in order to obtain the weight at that 
particular pin hole. 

After these weights have been obtained, the rods are 
dismantled and all placed on the scale in order to obtain 
the total weight. The sum of the weights previously 
obtained at the pin holes must equal the total weight 
of the rods so weighed. The front and back ends of 
the main rods are similarly weighed in order to. obtain 
the distribution of weight at each end. All reciprocating 
parts, such as piston, crosshead, cylinder packing, cross- 
head key, union link, and necessary pins, nuts and 
washers are likewise weighed on the scale. The weights 
so obtained are recorded on a form and forwarded to 
the mechanical engineer’s office where the theoretical 
weights to be counterbalanced at the pin at each location 
are calculated in accordance with the latest recommended 
practice. 

After these weights have been determined, the driving 
wheels are then placed on the balancing stand, as shown 
in the second illustration. The top of the balancing 
stand consists of two parallel steel strips, machined 
accurately 3%4 in. by 3% in. by 36 in. in length. The 
driving journals rest on these parallel strips, which are 
leveled accurately, both before and after the driving 
wheels are placed in position, in order to permit wheels 
to roll easily. A yoke containing a roller bearing is 
then hung over the pin to be balanced. In the yoke is 
placed the theoretical weight desired to be balanced on 
that pin. This weight consists of brass plate castings, 
which are of various dimensions and convenient size and 
weight, with weights stencilled on them. The weight 
of the yoke itself is also known. 


Supporting stands and plat- 
form scale used in deter- 
mining rod weights on in- 
dividual crank pins at the 
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Parallel-bar stand and 
equipment used in counter- 
balancing locomotive driv- 
ing wheels—In the case of 
main drivers, both the ec- 
centric and rods are applied 


After this weight is placed on the pin to be balanced, 
and all rollers and other moving parts properly oiled, 
the eccentric crank and eccentric rod are assembled 
on the main pins in proper operating position, as illus- 
trated, and a double plumb line is then thrown over 
the opposite pin. A circle is accurately scribed from the 
center of the axle equal to the diameter of the pin. With 
the theoretical weight, plus the actual other weights to 
be counterbalanced, hanging on the pin, the counter- 
balance on the side of the pin in question is now in- 
creased or decreased by proper mechanical methods until 
the plumb lines coincide with the scribed diameter of the 
opposite pin on the axle. 

Of course, the eccentric crank and rod are not used 
on other than main wheels. It is good practice to try 
both sides of a pair of wheels before making any actual 
change in counterbalance weight, because any change on 
one side will affect the weight of the other. After changes 
in counterbalances are made, the wheels are re-checked 
until the desired accuracy is obtained. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welding Flues with 
Empty and Filled Boiler 

Q.—When welding flues to the firebox tube sheet of a loco- 
motive boiler, is it preferable to have water in the boiler at the 
time of welding ?>—K. I. M. 

\.—The advantage of welding the flues in the firebox 
tube sheet with water in the boiler is that the heat is 
dissipated more rapidly than when the boiler is dry. 
This allows the welder to proceed without making any 
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allowance for the effect of the heat of the arc upon the 
flue sheet. In welding the flues in the flue sheet when the 
boiler is dry, the welder must first weld one row of 
flues, then skip a row and weld the next row. With a 
dry boiler, one-half the circumference of the flue is 
welded at a time, the second half being welded after 
the first weld has cooled so the heat of the arc will not 
set up stresses in the flue sheet and cause it to warp. 

Either method of welding the flues is satisfactory ; 
the matter of preference depends on conditions in the 
shop in which the work is being done. 


Application of 
Larger Boiler Check Valve 


Q.—We have several Mikado-type locomotives operating at 
200 Ib. per sq. in. boiler pressure on which we desire to increase 
the size of the boiler check valves from 2 in. to 2% in. The 
check valves now on the engine have a 3%4-in. hole in the shell 
and are secured with six %-in. studs on a 5%-in. stud circle. 
There is a 9-in. by 9-in. by 5-in. square liner on the inside of 
the shell secured with four 34-in. rivets, while the new check 
valve requires a beveled seat and is secured with six %-in. 
rivets on a 6%¢-in. circle. 

Due to the fact that the stud circle in the boiler is not suit- 
able for the new check valve, will it be necessary to relocate the 
boiler checks and plug up the old holes in order to make this 
application?—M. E. D. 


A.—Fig. 1 illustrates the boiler-check hole and liner as 
outlined in the question. It would be possible to apply 
the 214-in. boiler check in the same location as the pres- 
ent boiler check by applying an outside liner to the boiler 
in the manner as illustrated in Fig. 2. It will be noted, 
however, that to do this, the flanges on the 2%4-in. check 
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Fig. 1—Original boiler check hole and liner 
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Fig. 2—Application of outside liner permits the use of a larger check 
valve in the same location as shown in Fig. 1 


will have to come drilled so that the studs. will fall 
directly between the studs now in the boiler. With this 
method of application the bevel seat for the boiler check 
can be made in the liner which will cover the original 
hole in the shell. 
In applying this liner, the original liner on the inside 
“of the shell should be removed. The liner illustrated in 
Fig. 2 is only for the application of a new boiler check 
and is not intended to be used for repairing cracks in 
the original boiler-check hole or any other defects at 
this point. 


Disadvantages of 
Diamond-Shaped Seam 


Q.—Although the diamond-shaped seam has greater efficiency 
than all other types of seams, it is seldom used for the longi- 
tudinal seam of a locomotive type boiler. Why?—W. F. H. 

A.—Although the diamond-shaped seam has almost 

- 100 per cent efficiency and would, therefore, appear to be 
the most advantageous because its use permits a reduction 
in the thickness of the shell and thereby reducing the 
weight and cost of the plates, construction details are such 
that these advantages cannot readily be obtained in 

’ practice. 

As the inner welt of this type of seam has to be quite 
extensive in size, the weight saved in the shell itself is 
mostly replaced by the weight of the inner welt strip. 
The size of these welt strips is also a disadvantage in that 
it frequently causes the strip to interfere with some ac- 
cessory or fitting requiring rivets or studs in the shell. 
Furthermore, holes through the seam in line with any 
of the seam rivets in the inner weld would reduce the 
efficiency of the seam which would defeat the purpose of 
using this type of seam. 

The most practical type of longitudinal seams for use 
on locomotive boilers are the sextuple with 82 to 85 per 

- cent efficiencies, the octuple with 87 to 93 per cent ef- 
ficiencies and the decuple with 93 to 98 per cent ef- 
ficiencies. 


What Is 
Caustic Embrittlement? 
Q.—What is caustic embrittlement ?—E. R. M. 


A.—Caustic embrittlement is the term applied to the 
chemical intercrystalline fracture of riveted seams in 
boilers. The features of these fractures in boilers are 
characteristic and well defined, and for all practical pur- 
poses are independent of the quality of steel employed in 
their construction. 

They are: (1) The cracking is confined to the riveted 
seams. The plates away from the seams are unaffected. 
Joints above and below the water level are equally liable 
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to have this form of cracking. (2) The cracking begins 
at rivet holes and on the surfaces in contact, not at the 
outside surfaces. (3) The cracking of the plates is 
usually accompanied by the breaking off or cracking of 
the rivet heads, and this is usually the first observable 
symptom. (4) The path of the cracks is along the 
grain boundaries and is not transcrystalline as is the case 
with fatigue failure. 


Saturated and 
Superheated Steam 
Q.—What is the difference between saturated and superheated 


steam, and what is wet and dry steam? Can superheated steam 
be wet or dry steam?—W. I. D. 


A.—Saturated steam is steam in contact with the 
liquid water from which it was generated at a tempera- 
ture which is the boiling point of the water and the con- 
densing point of the steam. Dry saturated steam is steam 
free from mechanically mixed water particles. Wet. satu- 
rated steam on the other hand contains water particles 
in suspension. Saturated steam at any pressure has a 
definite temperature. 

Superheated steam is.steam at any given pressure 
which is heated to a temperature higher than the tem- 
perature of saturated steam at that pressure. Water 
cannot exist in superheated steam. Therefore, all super- 
heated steam is dry steam. 


Recommended Practice for 
Smokebox Areas 


Q.—In checking the smokebox areas of a Mikado type engine, 
where the areas are based on the cross-sectional area of the tubes 
and flues, should the area of the superheater units be deducted 
from the flue area or should the total flue area be taken? What 
is the recommended practice for smokebox areas?—J. B. S. 


A.—The smokebox areas (or gas area for draft) 
should be based on the net cross-sectional area of the 
tubes and flues. This equals the sum of (1) the total 
internal cross-sectional area of all tubes and (2) the 
total internal cross-sectional area of all flues minus the 
total external cross-sectional area of all superheater units. 
Superheater bands and supports are not considered as 
limiting the cross-sectional area of the flues. 

Example: 

Given, a boiler having forty 53%-in. O. D. flues, No. 9 
B. W. G. thick, and two hundred fifty, 2-in. O. D. tubes, 
No. 12 B. W. G. thick. The boiler is equipped with a 
type A superheater. 

The internal area of the 53-in. flue is 20.26 sq. in. 
The internal area of each 2-in. tube is 2.49 sq. in. Super- 
heater units are of 114-in. O. D. seamless steel, No. 10 
B. W. G. thick. Each unit is composed of four pipes. 
The external area of one pipe = 1.77 sq. in. 

1.77 x 4 = 7.08 sq. in. per unit 
Total cross-sectional area of tubes and flues: 


250 x 2.49 = 622.5 sq. in. 
40 x (20.26—7.08) == 527.2 


Total = 1,149.7 sq. in. 


The A. A. R. recommends smokebox areas for the 
Master Mechanics’ front end based on the net cross- 
sectional area of the tubes and flues representing 100 
per cent, as follows: 


Permissible, Preferred, 
Gas Area per cent per cent 
Minimum net-gas area through tubes and 

NS a ne a ale Sa R es & big ba. o\0 & 0. 100 100 
Net gas area over arch ..........+--..++: 110-120 115 
Maximum gas area under table plate ...... 95-110 95 
Minimum gas area under table plate ...... * 80- 95 85 
Area under draft sheet .................. 65- 80 75 
Net area through netting ............... 110-140 130 
Minimum area of stack .............+0.- 23- 27 25 
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Users of chilled car wheels 


find that steady improvements in manufacturing 
make these 4 savings greater than ever before. 


© Lowest cost per mile v4 Rctiesienl Rail Life i 
© Increased Brake Shoe Life © Reduced Machine Shop Cost 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 
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High Spots in 


Railroads Transport 
Military Personnel 


While it has not attracted much attention, 
the railroads are being called upon to trans- 
port large numbers of officers and men of 
the Army, Civilian Conservation Corps, 
Marine Corps and Navy, as well as draft- 
ees. A statement from the Association 
of American Railroads indicates that more 
than 207,000 officers and men were trans- 
ported in January “without the slightest 
difficulty or interference with other traffic.” 
While many of these men were transported 
on regular trains, 385 special trains were 
required in that month. 


C. of C. on 


Consolidations 


A report on railroad consolidation has been 
made by the Transportation and Communi- 
cation Department Committee of the 
Chamber of Commerce of the United 
States. It points out that the carriers 
“have both the need and opportunity now, 
as never before, to streamline their plant, 
cut away unnecessary trackage and serv- 
ice, and establish a practical working base 
on which they can hope to utilize their 
inherent advantages and earn a fair return 
under fair regulation of all competing 
forms of transportation.” It points out 
that consolidation should facilitate aban- 
donment of branch lines, which are no 
longer profitable and which frequently 
more than eat up the earnings of the main 
lines. 


St. Lawrence Project 


The Department of Commerce, at the re- 
quest of President Roosevelt; is making a 
series of reports on the economic aspects 
of the St. Lawrence waterway and power 
project. The first of seven reports was 
made in February. It is entitled “History 
of the St. Lawrence Project,” and is in 
the form of a 39-page document. It out- 
lines the various governmental and other 
surveys of the St. Lawrence which have 
been made from time to time and discusses 
also the negotiations and treaty making 
efforts of the United States and Canada. 
In relation to national defense, it charac- 
terizes President Roosevelt’s recent mes- 
sage to the St. Lawrence Seaway Confer- 
ence as: a dramatic presentation of the 
thought that the seaway, “long defended 
as a great improvement to facilitate nor- 
mal trade relations, is even more impor- 
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tant in times of emergency.” At a press 
conference on February 11, President 
Roosevelt said that the St. Lawrence ques- 
tion is something for Congress to decide. 
He did not say, however, when he might 
again request Congress to consider it. 


Mosquitos in 
London Subways 


The use of the London subway or tube 
stations for air raid shelters and as sleep- 
ing quarters has had one unusual and quite 
unexpected result. Conditions have proved 
favorable toethe propagation of mosquitos, 
and this not alone during the summer sea- 
son, but during the entire year. There 
always have been shallow, stagnant pools 
of water, but otherwise conditions were 
unfavorable for the breeding of mosquitos. 
Now the all-night residents furnish an 
abundant food supply, the temperature is 
frequently above 70 deg. F., and there is 
an absence of all natural enemies. This 
makes possible the continuous breeding 
throughout the year. Steps are being taken 
to overcome this nuisance by spraying with 
the proper chemicals. 


Export Traffic 
Handled Efficiently 


Railroaders still recall with feelings of dis- 
comfort the traffic congestion at the ports 
during the first World War. That ad- 
vantage is being taken from the lessons 
learned at that time is indicated by the 
facility with which the railroads are now 
able to unload their freight cars and keep 
them on the move. In January of this 
year, for instance, 41,909 cars of export 
freight, other than grain, were unloaded at 
Atlantic and Gulf ports. Only 2,012 cars 
of grain for export were unloaded in the 
same month, as compared with 6,208 last 
year. Ralph Budd, Transportation Com- 
missioner of the National Defense Advis- 
ory Commission, made the statement in an 
official bulletin of that Commission that 
“during 1940, increases in export move- 
ment through certain North Atlantic ports 
—as high as 100 per cent over 1939 levels 
and approximately equaling the 1918 peak 
—have been handled without congestion 
and without undue detention of loaded 
freight cars or overcrowding of terminal 
facilities.” This has been made possible 
by the close and intelligent co-operation 
exercised by the government departments, 
the national defense organization and the 
Association of American Railroads. 


(Turn to second left-hand page) 








Vacations with Pay 


About 750,000 employees of 14 non-operat- 
ing railroad unions have received ballots to 
vote on the question of striking to enforce 
their demand for two weeks’ vacation with 
pay. George M. Harrison, president of the 
Brotherhood of Railway Clerks, is head- 
ing up the fight. After a visit to the White 
House he indicated that he had laid the 
situation before the President, expressing 
“our regret over the necessity for pursu- 
ing the case in this manner in view of the 
defense situation”; but “there is no other 
course.” If the vote favors a strike, Mr. 
Harrison expects the case to go to an 
emergency board appointed by the Presi- 
dent. That board would have 30 days to 
make its report and status quo must be 
maintained for 30 days after the making of 
the report. Mr. Harrison estimates that 
the granting of these demands will cost 
the railroads about $38,000,000 a year. 


Grade Crossing Accidents 
During 1940 there were 1,814 fatalities re- 


. sulting from accidents at highway-railroad 


grade crossings, according to the Safety 
Section of the Association of American 
Railroads.. This is greater than in any 
year since 1930, except for 1937 when 
there were 1,875 such fatalities. It marks 
an increase of 416 over 1939 and 297 com- 
pared with 1938. The increase is said to 
be due largely to the fact that more trains 
and automobiles were in operation. That 
many of these accidents are due to gross 
carelessness and thoughtlessness is indi- 
cated by the fact that about 80 per cent 
of them involved motorists at crossings im 
the vicinity of their homes. 


Transport-Study Board 


Although the Transportation Act oi 
1940 directed the President to appoint a 
study board, no progress seems as yet to 
have been made in that respect. While 
Congress regarded this as a vital matter, 
the railroads apparently must patiently 
await their turn until the powers that be 
get ready to act. It has been suggested 
that Owen D. Young, the retired chair- 
man of the General Electric Company, 
who is directing the National Resources 
Planning Board’s transportation study, 
would be an ideal man to head up the 
new board. It is understood, however, that 
he does not care to function in that ca- 
pacity. The National Resources Boar‘! 
has made some considerable progress 1" 
its studies and there is a possibility tha‘ 
these may be available for the use of the 
new board which is required by the Trans- 
portation Act. 
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HE Franklin System of Steam Distribu- 
[ te was disclosed to railroad men at 
the Atlantic City Convention in 1937. 

Pursuant to the statement made at that 
time that this was under test development, 
the Franklin Company built a complete 
Steam Distribution System which was sub- 
jected to extensive laboratory tests on a 
test plant especially constructed for the 
purpose. This unit was operated twenty- 
four hours a day for the equivalent of 
155,000 miles at an operating speed of 
eighty (80) miles per hour. 

From time to time changes in details were 
made in the design. After the tests were 
completed, a second unit was built and 
operated on the test plant under similar 
conditions, for a total of 35,000 miles. 
This unit was then applied to one of The 






Pennsylvania Railroad high-speed Pacific 
type passenger locomotives, and after a 
few weeks’ service was subjected to ex- 
tensive dynamometer tests in road service 
by the Railroad. 

The locomotive was then operated in 
regular pool service on high-speed runs 
and after a year’s service, and through the 
courtesy of The Pennsylvania Railroad, it 
was placed on the Pennsylvania test plant 
at Altoona and subjected to further ex- 
haustive tests at speeds up to one hundred 
(100) miles per hour. 

The results from this research program 
are so gratifying that the Franklin System 
of Steam Distribution is now offered to the 
railroads as a. marked advance in the de- 
velopment of the steam locomotive. 


COMPANY, INC. 
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Among the 


Clubs and Associations 


New York Raiiroap Cius 
held February 20. Speaker: S. C. John- 
son, assistant vice-president, Dearborn 
Chemical Company. Subject: The Be- 
havior of Steam and Water in a Locomo- 
tive Boiler, illustrated by motion pictures 
of a boiler interior taken from the dome 
of a locomotive operating in fast freight 
service on the Missouri Pacific. Motion 
picture entitled “What Happens in a Loco- 
motive Firebox?” Introductory remarks 
and explanatory comment by A, A. Ray- 
mond, ‘superintendent fuel and locomotive 
performance, New York Central. 


Meeting 


North AMERICAN ArIRBRAKE ASSOCIA- 
TION.—The North American Airbrake As- 
sociation was organized at a recent meeting 
in Parsons, Kan., by representatives of ten 
railroads and industries from Missouri, 
Kansas, Oklahoma, Illinois, and Nebraska. 
The program adopted for 1941 calls for a 
meeting at Kansas City in May and an 
annual meeting at Springfield, Mo., in Sep- 
tember. Officers elected were as follows: 
President, W. E. Vergan, supervisor of 
airbrakes of the Missouri-Kansas-Texas: 
first vice-president, A. Malmgren, traveling 
fireman of the St. Louis-San Francisco; 
second vice-president, L. S. Bean, airbrake 
room foreman of the Missouri-Kansas- 
Texas; third vice-president, C. B. Tram- 
blie, airbrake supervisor of the Chicago, 
Burlington & Quincy, and secretary-treas- 
urer, C. R. Ehni, mechanical inspector of 
the St. Louis-San Francisco. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 


Attiep Rattway Suppty Association, —J. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN SociEry oF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Driviston.—C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. 

Macuine SHop Practice Diviston.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

ATERIALS HANDLING Drviston.—F, J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Or anp Gas Power Division.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
street, New York. 

Fuets Diviston.—D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New York. 

ANTHRACITE VALLEY Car OREMEN’s ASSN.— 
Exec. sec., Walter B. Riggin, 215 Swartz 
street., Dunmore, Pa. Meets third Monday 
of each month at Wilkes-Barre, Pa. 

ASSOCIATION OF AMERICAN RAILRoADS.—Charles 

- Buford, vice-president Operations and 
Maintenance partment, ransportation 
Building, Washington, D. C. 

Operating Section.—J. C. Caviston, 30 
Vesey street, New York. 

Mecwanicat Division.—A. C. Browning, 
59 Van Buren street, Chicago. Meet- 
ing at Hotel Jefferson, St. Louis, Mo., June 
19 and 20. 

PurcHases aND Stores Drviston.—W. J. 

Farrell, 30 Vesey street, New York. 

Moror Transport Division. — George M. 
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Campbell, Transportation Building, Washing- 

ton, ° 

Canaptan Rattway Crus. —C., R. Crook, 4415 
Marcil avenue, N. D. G., Montreal, Que. 
Regular meetings, second Monday of each 
month, except June, July and ugust, at 
Windsor Hotel, Montreal, Que. 

Car Department Association or St. Louts.— 
J. J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis, 

0. 

Car Department Orricers’ Assccration.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. Annual meeting Sep- 
tember 22, 23 and 24, 1941, 

Car Foremen’s Association or Cu1caco.—G, K. 
Oliver, 8238 S. Campbell avenue, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car Foremen’s Association oF OMAHA, CoUNCIL 
Buurrs anp SoutH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month, 

Crentrat Rartway Ciun or Burrato.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
of each month, except June, July and Au- 
gust, at Hotel Statler, Buffalo. 

Eastern Car Foremen’s ‘Assocration.—W. P. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Friday of January, Feb- 
ruary, March, April and October at Engi- 
neering Societies Bldg., 29 West Thirty-ninth 
street, New York. 

INDIANAPOLIS Car INSPECTION AssOcIATICN. — 

Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Indianapolis, at 7 p. m. 

INTERNATIONAL Rarttway Furi Assocration.— 
See Railway Fuel and Traveling Engineers’ 
Association. 

INTERNATIONAL Rattway GENERAL FoREMEN’S 
Assocration.—See Locomotive Maintenance 

fficers’ Association. 

Locomotive MAINTENANCE Orricers’ AssoctA- 
TIoN.—J. E. Goodwin, general foreman, loco- 
motive department Missouri Pacific, North 
Little Rock, Ark. Meeting September 22, 23 
and 24, 1941. 

Master Borter Makers’ Assocration.—A. F. 
Stiglmeier, .secretary, 29 Parkwood street, 
Albany, . Annual meeting September 
22, 23 and 24, 1941. 


New Encriann Raitroap Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Ke 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 

New York RaiLroap CLtun—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Thursday in each month, except June, 
Jul August, September and December at 
29 West Thirty-ninth street, New York. 

Nortn American ArrBRAKE Assoctation.—C, R. 
Ehni (secretary-treasurer), mechanical in 
spector, St. Louis-San Francisco, Springfield, 

0. 
Nortuwest Car Men’s Association. — E, N., 
yers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn 
Meetings, first Monday each month, except 
June, Ful and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 

Norruwest Locomotive Association. — G. T. 
Gardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings last Monday of each 
month, except June, ful and August. 

Pactric Rartway Crus.—William S. Wollner, 
P, Box 3275, San_ Francisco, Cal. 
Monthly meetings alternately in northern and 
southern California. 

Rattway Crus or Pirtssurcu.—J. D. Conway, 
1647 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 

RAILWAY FuEL AND TRAVELING ENGINEERS’ As- 
socrATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. Annual meeting, September 22, 23 and 
24, 1941, 

Rattway Suprpty MANurActurers’ ASsocraTion, 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 

SouTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A, T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, a Jy, and September. An- 
nual meeting, thir hursday in November, 
Ansle Hotel, Atlanta, Ga. 

Toronto Rartway Crius.—D, M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
on August, at Royal York Hotel, Toronto, 
Ont. 

TRAVELING ENGINEERS’ Assocration.—See Rail- 
way Fuel and Traveling Engineers’ Asso- 
ciation. 

Western Rattway Cius.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. ge meetings, third 
Monday in each month, except June, July, 
August and September. 





An ACF-built combat tank being loaded into an end-door box car by means of a ramp 
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Santa Fe Diesel Locomotive 
Freight Run 


The new 5,400-hp. Diesel-electric freight 
locomotive, recently delivered to the At- 
chison, Topeka & Santa Fe by the Electro- 
Motive Corporation, General Motors sub- 
sidiary, La Grange, IIL, and placed in regu- 
lar main-line freight service at Argentine, 
Kan., on Feb. 5, completed its first run 
to Los Angeles, Calif., on February 8. In 
handling this freight train the Diesel-elec- 
tric locomotive demonstrated notably re- 
liable performance, ample power to haul 
the train up heavy grades, and ability by 
means of the dynamic braking feature to 
ease the train down heavy grades with 
substantially less air-brake application and 
attendant wheel heating and brake-shoe 
wear. 

The test was witnessed by responsible 
officers and engineers of both the railway 
and the locomotive builders and _ press 
representatives, who were accommodated 
in five business cars coupled back of the 
locomotive and dynamometer car and just 
ahead of the mixed freight cars and 
caboose which constituted the rest of the 
train. No special attempt was made for a 
speed record, the usual number of delays 
for passenger and other train meets being 
encountered. 

The train consisted of between two and 
three thousand tons in a varying number of 
cars from 49 to 68, and was handled a 
distance of 1,782 miles from Argentine, to 
Los Angeles, in 55 hrs. running time. The 
average speed was 32.5 m. p. h., maximum 
speed 65 m. p. h., maximum drawbar horse- 
power, 4,400; gross ton-miles in thousands, 
5,181; fuel consumption per mile, 6.05 gal- 
lons. 

Dynamic braking was used at four places 
during the run for a total of 83 miles. 





NEWS 


Maximum grades ranged from 1.27 to 3 
per cent. At a speed of 20 m. p. h. the 
retarding effect exerted was 48,000 Ib. and 
the horsepower 2,560. At 29 m. p. h. the 
corresponding figures were about 35,000 
Ib. and 2,730 hp. 

Where the dynamic retarding brake was 
used, it was necessary to set the train 
air brakes only about one fourth as much 
as usual, Thére was no evidence of ex- 
cessive wheel heating throughout the run 
and when stops were made after descend- 
ing heavy grades, the wheels never much 
exceeded bare hand temperature.. The total 
energy absorbed by the dynamic brake dur- 










ing its use on this run is estimated at nine- 
teen billion seven-hundred million foot 
pounds, or approximately 10 per cent of 
the energy used to move the train during 
the entire run. 

The locomotive is 193 ft. long from 
coupler to coupler, weighs 464 tons with 
fuel and sand and has a tractive force of 
220,000 Ib. at starting. The power plant 
consists of four 16-cylinder General Motors’ 
two-cycle Diesel engines, a generator di- 
rectly coupled to each engine and 16 trac- 
tion motors of which one is located on each 
of the 16 axles of the eight four-wheel 
trucks. 








Orders and Inquiries for New Equipment Placed 
Since the Closing of the February Issue 


Locomotive ORpERS 


No. of 
Road Locos. Type of Loco. Builder 
Chesapeake & Ohio ............... 8 4-6-4 Baldwin Loco, Wks. 
: 2 4-8-4 (J3a) Lima Loco. Wks. 
Chicago, Burlington & Quincy’ .... 5 360-hp. Diesel-elec. General Electric 
6 600-hp. Diesel-elec. ] 
15 1,000-hp. Diesel-elec. + Electro-Motive Corp. 
R 4 2,000-hp. Diesel-elec. pass. | 
Denver & Rio Grande Western .... 5 4-6-6-4 Baldwin Loco. Wks. 
Detroit, Toledo & Ironton ....... we 4 2-8-2 Lima Loco. Wks. 
Maine Central ....... She ew a9 06 is 2 1,600-hp. Diesel-elec. American Loco, Co. 
1,380-hp. Diesel-elec. General Electric 
ey Gg | a 1 1,000-hp. Diesel-elec. l : 
3 600-hp. Diesel-elec. j Electro-Motive Corp. 
1 1,000-hp. Diesel-elec. American Loco. Co. 
2 600-hp. Diesel-elec. Baldwin Loco. Wks. 
5 360-hp. Diesel-elec. General Electric 
3 360-hp. Diesel-elec. Whitcomb Loco. Wks. 
3 360-hp. Diesel-elec. Davenport-Besler Corp. 
| ee eee 3 1,000-hp. Diesel-elec. Electro-Motive Corp. 
2 1,000-hp. Diesel-elec. American Loco. Co. 
2 1,000-hp. Diesel-elec. Baldwin Loco. Wks. 
ee eer reer 12 2-8-4 Lima Loco. Wks. 
eo en ae 8 600-hp. Diesel-elec. Electro-Motive Corp. 
5 660-hp. Diesel-elec. American Loco. Co. 
7 3 2 600-hp. Diesel-elec. Baldwin Loco. Wks. 
ey ee a er eee geet! 54 4-8-8-4 American Loco. Co. 


LocoMOTIVE INQUIRIES 


20 4-8-4 


(Continued on page 120) 






Santa Fe 5,400-hp. Diesel-electric freight locomotive 
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In the month of January, alone, the American Arch 
Company received orders for 196 Security Circulators 
to be installed on 30 locomotives. This is graphic evi- 


dence of railroad approval of The Security Circulator. 


The performance record of the 660 units that have been 


installed during the last six years is responsible for 


the trend towards Security Circulators. 


As the Security Circulator is adaptable to any type of 
locomotive you can improve the efficiency and de- 


crease the maintenance of your old, as well as your 


new, locomotives. 


March, 194) 


View illustrating the positioning of Security 
Circulators in an average size of locomo- 
tive firebox prior to installing the brick arch. 


Typical Security Circulator and brick Arch 

Installation in a locomotive firebox. The 

small sectional brick are as readily applied 
as in an ordinary arch tube firebox. 








FREIGHT-CAR ORDERS 
No. of 





























































































Road Cars Type of Car Builder 
‘ ¢ Lake Erie .. 5 90-ton hopper Pull.-Std. Car Mfg. Co. 
ae? & ‘Ohio Fee ; 250 50-ton box American Car & Fdry. Co. 
‘ 250 50-ton box Gen, American mS gr ani 
250 50-ton box Pull.-Std. Car M Mig. 
250 50-ton box Mt. Vernon Car fg. Co. 
50 50-ton flat ——— Steel C 
Chicago & North Western 750 50-ton gondolas Gen. Amer, Transp. “Corp. 
50- as 
- Bethlehem Steel Co. 
500 50-ton box Pull.-Std. Car Mfg. Co. 
Chicago, Burlington & Quincy 50 Ballast’* Rodger Ballast Car Co. 


200 55-ton hopper 
1,500 50-ton box 
225 Auto parts cars 


Company shops 


ee a ned 


100 Flat : 
250 ae '» Company shops 
Pe — ‘ec Company shops 
Grand Trunk Western ..... . 200 70-ton gondolas Magor Car Corp. 
100 70-ton flat Greenville Steel Car: Co. 
300 40-ton automobile Pressed Steel Car Co. 


Pressed Steel Car Co. 


70-ton box . . 
American Car & Fdry. Co. 


70-ton low-side gondolas 


Linde Air Products Co. ... ‘ 20 
McKeesport Connecting ... 100 


Missourt Pacific* ....... : : 400 S5-ton hopper l American Car & Fdry. Co 
4 ir wee ee j . ae was 
400 5§5-ton hopper t 
70 ~=— 5 5-ton cnvered hopper J Mt. Vernon Car Mfg. Co. 
400 55-ton hopper Bethlehem Steel Co. 
Pacific Fruit Express .... 1,000 Refrigerator Pacific Car & Fdry. Co. 
Pere Marquette .......... 40 Caboose St. Louis Car Co. 
St. Louis Refrig. Car Co. ........ 35 Refrigerator Company shops 
Tennessee Coal, "Teen & Railroad Co. 20 70-ton flat 
20 70-ton gondolas Pull.-Std. Car’ Mfg. Co. 
6 70-ton hot-hole 


Toronto, Hamilton & es TS San oa 75 75-ton —— gondolas Nat'l. Steel Car Corp. 
Union Pacific ...... aici 300 50-ton flat 
50 70-ton mill-type gondolas { Pull.-Std. Car Mfg. Co. 
United States Navy Dept. ........ 33 55-ton box Greenville Steel Car Co. 
United States War Dept. ........ 20 40-ton box Greenville Steel Car Co. 
WRMMIEISEd oie aro 660.000 chasenedes 100 50-ton box Pressed Steel Car Co. 
Freicut-Car Ingurrties 
Die DO ese cece esa nite stb ee 86) Lae aewemeeemebetedte 
Atchison, Topeka & Santa Fe ORME Oe ftw ct a tee aie ee aieeie bad nee 
Canadian National ...... cen RT es ca ea waelaneiie sea 
SS A I a ere Aer rome Gen ae re 
te aroiacam elas ocaibiaia abso 
Mae ear wwie aateeeans gegen 6 
Minneapolis & St. Louis .......... EE OPE | es peipsiaia have oa einieterorke 
PASSENGER-CaR ORDERS 
No. of 
Road Cars Type of Car Builder 
Chicago, Rock Island & Pacific .... 3 Pass. Edw. G. Budd its. Co. 
Missouri Pacific® ......ccccesccess 1 Rail-motor car American Car & Fdry. Co. 
New: Yorts Comtral ....cccccocesee 2 Mail and mail storage 
2 Tavern-lounge-baggage 
6 Parlor 
4 Dining 5 Edw. G. Budd Mfg. Co. 
16 Coaches 
2  Obser.-buffet 
PASSENGER-CAR INQUIRIES 
Chesapeake & Ohio ..... eee 20 Coaches o oslewceseeseescas ees 
Norfolk & Western ..........0505 ie i wari aiae draws sie oii 
Union PRGCMES kscccecsecs ee et eee $oebe ene nee ens .es 
ee i ve ee kentes seesaw he 


10, 20, 25or 30 Chair 


1 For the 30 Diesel-electric locomotives the C. B. & Q. plans to spend $2,437,279. 

ta For the C. B. & Q. $6,481,000 has been allotted for this equipment. 

1» For the Colorado & Southern. $985,000 has been allotted for this equipment. 

te For the Fort Worth & Denver City. $2,130,000 has been allotted for this equipment. 


2 The 18 Diesel-electric switching locomotives, the 1,272 freight cars, and the rail motor car in- 
volve an expenditure of $4,338,000. 


®§ Total cost of order estimated at $900,000. 


*In addition to 15 4-8-8-4 type locomotives ordered from the same builder as reported in the 
February issue. 


5 Equipment to be used for two trains to replace promt Empire State Express which celebrates 
its fiftieth anniversary this year. To cost between $2,000 and $2,500,000. The new trains will 

hauled by fully- etreamlinad steam locomotives of the Modesbtyee of a design similar to that of 
the locomotives now hauling the Twentieth Century Limited. Details as to builder of locomotives 
have not as yet been made available. 








tuition fees for research graduate. assist- 
antships in engineering, including civil, 
electrical and mechanical engineering, rail- 


Cornell Scholarships for 
Apprenticcs 
















Tue College of Efigineering, Cornell 
University, will receive applications until 
April 1 for the John McMullen industrial 
scholarships, which pay $400 a year for a 
four-year college course in engineering. 
Applicants must be high school graduates, 
must have served some time as workers 
of industry, preferably in a regular train- 
ing course and must be recommended by 
their employers as men of special ability 
whose careers would be helped by a col- 
lege course in civil, electrical, mechanical, 
or chemical engineering. Scholarships 
providing $600 per year and freedom from 
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way engineering and theoretical and ap- 
plied mechanics, have been offered by the 
Engineering Experiment Station of the 
University of Illinois, Urbana, Ill. Ap- 
plications for these, however, closed on 
March 1. 


Equipment Purchasing 
and Modernization Programs 
Chicago & North Western—The C. & 


N. W. has received permission from the 
district court to purchase freight and pas- 





senger equipment to cost approximately 
$7,500,000. The freight equipment includes 
1,000 50-ton gondola cars, 500 50-ton 50-ft. 
box cars and 200 70-ton ore cars. The 
company is reported to have allocated 750 
gondola cars to the General American 
Transportation Corporation and 250 gon- 
dola cars to the American Car and Foun- 
dry Co. The passenger equipment consists 
of five 2,000-hp. Diesel-electric locomotives, 
sixteen coaches, four combination baggage- 
tap room cars, three dining cars and two 
parlor cars. The railroad plans to use 
this equipment between Chicago and Wis- 
consin points and possibly some points in 
southern Minnesota. 

The road has asked the Interstate Com- 
merce Commission for authority to assume 
liability for $5,527,000 of equipment trust 
certificates, maturing in 10 equal annual 
installments on March 1 of each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part of the pur- 
chase price of the new equipment. 

Chicago, Burlington & Quincy.—The C. 
B. & Q. will build a large number of 
freight cars in its own shops during 1941. 

Chicago, Rock Island & Pacific—The 
Rock Island has been authorized by the 
federal district court on February 10 to 
spend $7,797,058 for improvements during 
1941. Of this amount, $6,583,232 is for 
betterments to roadway and_ structures, 
$844,576 is for improvements to equipment 
and $369,250 is for the purchase of new 
rolling stock. An allowance of $328,788 is 
made for improvements to shops and en- 
ginehouses and the installation of improved 
shop machinery and tools. The equipment 
program includes the purchase of 10 Diesel- 
electric switching locomotives, 5 of 30 
tons and 5 of 44 tons, the application of 
roller bearings to locomotives and the en- 
largement of tanks and tenders. Automo- 
bile loaders will be installed in freight cars 
and 25 caboose cars will be built in com- 
pany shops. In addition, the budget pro- 
vides for the purchase of two streamline 
cars for overflow Rocket train travel. 

Great Northern —The Great Northern 
is rebuilding eight locomotives at its Hill- 
yard, Wash., shops. 

Illinois Central_—Division 4 of the Inter- 
state Commerce Commission has famended 
its order in Finance Docket No. 13045 so 
as to permit this company to (1) substitute 
one 1,000-h.p. and two 2,700-h.p. Diesel- 
electric locomotives for three 2,000 hp. 
Diesel transfer locomotives contemplated 
in the original order, and (2) purchase an 
additional 115 70-ton all-steel covered hop- 
per cars at a cost of $447,750. The pur- 
chase of the additional cars was made 
possible because of price concessions given 
by the manufacturers on the other equip- 
ment authorized to be purchased. 

Illinois Terminal.—The Illinois Terminal 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $560,000 of equipment trust certificates, 
maturing in 10 equal annual installments 
of $56,000 on February 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part payment for 
equipment costing a total of $706,000 and 
consisting of 250 50-ton all-steel box cars. 

Minneapolis, St. Paul & Sauwli Ste. 
Marie—The M., St. P. & S. S. M. has 

(Continued on page 121) 
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Locomotives now on branch lines would be capable of effective main line 
service... if they were modernized. » » » By the use of higher degrees of 
superheated steam, and the reclamation of waste heat, you can increase 
substantially the capacity of older locomotives. » » » When traffic in- 


creases and new power is not quickly obtainable, rejuvenate the older 
locomotives for main line service — 











asked the District court for permission to 
order 50 ballast cars from the American 
Car and Foundry Co., and 100 flat cars 
from the Pullman-Standard Car & Manu- 
facturing Co. 


New York Central.—This company has 
asked the Interstate Commerce Commission 
for authority to assume liability for $10,- 
900,000 of equipment trust certificates, ma- 
turing in 10 equal annual installments of 
$1,090,000 on February 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part of the pur- 
chase price of new equipment costing a 
total of $12,173,885 and consisting of 200 
70-ton steel flat cars, 600 55-ton steel box 
cars, 145 55-ton steel auto box cars, 100 
55-ton end door box cars, 36 oil-electric 
switching locomotives, 95 all-steel pas- 
senger coaches, 16 all-steel passenger 
coaches, six all-steel parlor cars, four all- 
steel dining cars, two all-steel observation- 
buffet cars, two all-steel tavern-lounge- 
baggage cars, and two all-steel Railway 
Post Office mail and storage cars. The 
application points out that all the equipment 
enumerated following the 95 all-steel pas- 
senger coaches will be of stainless steel 





THE Hutson Grate Company, Keokuk, 
Iowa, has opened a temporary demonstra- 
tion office at 322 South Michigan avenue, 
Chicago. 

€ 


Mitrorp J. Cross has been appointed 
representative in the western territory for 
the Hunt-Spiller Manufacturing Corpora- 
tion, with headquarters in South Boston, 
Mass. 

a2 


James A. Curtis, sales representative 
of the Carnegie-Illinois Steel Corporation, 
with headquarters at Chicago; has been 
appointed sales manager of the Marquette 
Railway Supply Company, Chicago. 


¢ 


CuHiIcaco MALLEABLE CAsTINGS Com- 
pANY.—W. L. Beaudway has been appoint- 
ed executive vice-president and J. T. 
Llewellyn, II, has become vice-president, 
of the Chicago Malleable Castings Com- 
pany. 

* 


Batpwin Locomotive Works.—Stewart 
McNaughton has been appointed special 
representative by the Baldwin Locomotive 
Works to act in an advisory capacity and 
assist the vice-president in charge of sales 
and the general sales manager. C. A. 
Campbell, formerly foreign sales manager, 
has become sales manager of the locomotive 
division. C. G. Pinny, formerly technical 
representative in South America, succeeds 
Mr. Campbell as foreign sales manager. 
C. A. Bercaw has been appointed sales 
manager for Diesel-electric locomotives, 
and H. L. Weinberg, chief service engineer, 
for Diesel-electric locomotives. 
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and will constitute equipment for two com- 


plete passenger trains. 

New York, New Haven & Hartford.— 
The New Haven is contemplating the pur- 
chase of 1,000 box cars and 25 cabooses. 


Northern Pacific—This company has 
asked the Interstate Commerce Commission 
for authority to assume liability for $3,- 
000,000 of equipment trust certificates, ma- 
turing in 10 equal annual installments of 
$300,000 on February 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as a part of the pur- 
chase price of new equipment costing a 
total of $3,475,000 and consisting of eight 
two-cylinder 4-8-4 passenger and freight 
locomotives, six four-cylinder articulated 
4-6-6-4 freight locomotives, three 1,000 hp. 
125-ton Diesel-electric switching locomo- 
tives, two 1,000 hp. 120-ton Diesel-electric 
switching locomotives, and two 1,000 hp. 
115-ton Diesel-electric switching locomo- 
tives. 

Pacific Fruit Express. —The Pacific 
Fruit Express, subsidiary of the Union 
Pacific and Southern Pacific, has under- 
taken a 1941 improvement program in- 
volving an expenditure of about $15,500,- 


Supply Trade Notes 


Atrrep R. WALKER, electrical engineer- 
equipment, Illinois Central, Chicago, has 
been appointed automotive sales engineer 
of the American Car and Foundry Co., 





A. R. Walker 


with headquarters at New York. In his 
new position, Mr. Walker has to do with 
the development and promotion of rail- 
motor cars and Diesel-hauled streamline 
trains. Born in Pierceton, Ind., in 1892, 
Mr. Walker was educated at Goshen col- 
lege and the University of Cincinnati, and 
entered railway service with the Winona 
Interurban during summer vacations. Fol- 
lowing graduation, he taught high school 
for three years and was employed by steel 
mills in electrical work for seven years. In 
1923, he entered the employ of the Illinois 
Central as a draftsman, later becoming in- 
spector and junior and assistant engineer. 
In 1927 he became draftsman with Byl- 





000. Included is an order for 1,000 new 
refrigerator cars placed with the Pacific 
Car & Foundry Co. at a total cost of ap- 
proximately $4,500,000. The company’s 
maintenance program for the first half of 
1941, involving the rebuilding and repair 
of more than 3,000 refrigerator cars at esti- 
mated cost of $11,000,000, provides for the 
reconstruction of 2,000 cars with entirely 
new bodies and latest type air brakes, 
heavy repairs to 1,000 cars and lighter 
repairs to others. 

St. Louis-San Francisco—The 1941 bud- 
get of the St. Louis-San Francisco calling 
for the expenditure of $1,114,853 has been 
approved by the federal district court. Of 
this amount $62,000 is for two 44-ton 
Diesel-electric switching locomotvies. 


N. Y. C. 4-8-2 Locomotives— 
A Correction 


The boilers of the New York Central 
4-8-2 type Locomotives described in the 
January issue of the Railway Mechanical 
Engineer have Type E, 100 unit, double- 
loop superheaters with American throttles 
and not single-loop units as mentioned on 
page 3 of that article. 





lesby & Co., and a year later returned to 
the Illinois Central as electrical equipment 
engineer, later becoming electrical en- 
gineer-equipment. Mr. Walker served as 
chairman, Electrical Section, Mechanical 
Division, A. A. R., from 1937 to 1939. 


e 


G. DoNALp SPACKMAN, formerly general 
superintendent, has been appointed general 
manager of the Lukens Steel Company. 


4 


A. C. Harvey Co., Allston, Mass., have 
been appointed jobbers of the line of Ho- 
bart multi-range arc welders to collaborate 
with Leo Gordon of the New England 
distributing office of the Hobart Brothers 
Company. 

. 


Tue Supertor Car Door Company Chi- 
cago, has been organized to acquire the 
steel car door and door fixture business of 
the Chicago Railway Equipment Company. 
The trade name “Creco” has been changed 
to “Superior.” 


* 


Eart E. THULIN, as western divisional 
manager, under the account of The Earl 
E. Thulin Company, 122 South Michigan 
avenue, Chicago, now represents the Joyce- 
Cridland Company, Dayton, Ohio, in its 
northwestern territory. Mr. Thulin was 
previously vice-president and general man- 
ager of sales of the Duff-Norton Manufac- 
turing Company, with headquarters at Chi- 
cago. Mr. Thulin is a graduate of Lane 
Technical High School and Junior College, 
Chicago. During 1918 and 1919 he was 
with the Armour Car Lines Shops. In the 
latter year he joined the Duff-Norton sales 
organization. 
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Mitter-Lewis RatLroaAD EQuIPMENT 
Corr.—John W. Miller has been elected 
president, Thomas E. Daley, vice-president 
and Francis Murphy, secretary, of the 
Miller-Lewis Railroad Equipment Corpora- 
tion, with headquarters in New York City. 
J. F. McDonnell, formerly connected with 
the New York Central, has been appointed 
manager of the company’s Chicago branch. 


Joun F. Van Nort has been appointed 
sales manager, Western Division, of the 
Duff-Norton Manufacturing Company of 





John Van Nort 


Pittsburgh, Pa. Mr. Van Nort, who will 
be located at Chicago, was previously with 
a United States Steel Corporation subsid- 
iary in various sales capacities in eastern 
territory. 

* 

LUNKENHEIMER CoMPANY.—Harry A. 
Burdorf, vice president in charge of sales, 
and Frank P. Rhame, vice president in 
charge of sales engineering, have been 
elected to the board of directors of the 
Lunkenheimer Company. 


THE OxoniTE Company, Passaic, N. J., 
on January 15, 1941, have opened a district 
office at 1212 Comer building, Birmingham, 





General 


Joun Burns, works manager of the 
Canadian Pacific at Montreal, Que., has 
retired because of ill health, Mr. Burns 
has been works manager for more than 
21 years, 


W. S. Mosery, mechanical engineer of 
the Clinchfield, with headquarters at Er- 
win, Tenn., has been appointed also as- 
sistant to the general manager. 


M. Rk. Benson, master mechanic on the 
Michigan Central at St. Thomas, Ont., has 
been appointed to the newly created posi- 


tion of assistant superintendent of equip- 
ment. 


Franx KennetH MITCHELL, assistant to 
Seneral superintendent motive power of the 


Railway Mech 
MARCH. meee Engineer 


Ala. Dewey A. White, formerly sales en- 
gineer in the Atlanta office, and 17 years 
with Okonite, has been appointed manager 
of the new branch. The south central ter- 
ritory will include Tennessee, Alabama, 
Mississippi and Louisiana, and Mr. White 
will represent The Okonite Company, the 
Okonite-Callender Cable Co., Inc., and the 
Hazard Insulated Wire Works Division. 
The south Atlantic territory (North Car- 
olina, South Carolina, Georgia and Flor- 
ida) will continue to be covered by George 
N. Brown, manager of the Atlanta, Ga. 
office, 1606 Rhodes-Haverty building. The 
St. Louis, Mo., office of Okonite has been 
moved from the Ambassador building to 
larger quarters at 1406 Shell building. 
Robert E. Sontag remains in charge as 
manager. 
Sd 

Tue DeVicsiss Company, manufactur- 
ers of spray-painting equipment, exhaust 
systems, air compressors and hose, have 
opened a sales and service office at 1280 
West Washington Boulevard, Chicago. 

. 

W. A. Catuer has been placed in charge 
of market research and related activities 
for the Seamless Steel Tube Institute, 3510 
Gulf, Pittsburgh, Pa. Mr. Cather will 
operate out of the Institute’s office in Pitts- 
burgh and the offices of the Michel-Cather 
organization at 2 Park avenue, New York. 

. 


W. E. Hepccocx, acting head of the 
Sales department of American Car and 
Foundry Co. since March 29, 1940, has 
been appointed vice-president in charge of 
sales, with full authority as to the direc- 
tion of the affairs and of the personnel of 
that department. 


Obituary 
Joun Robserts, retired engineer of the 
transportation department of the General 
Electric Company, Schenectady, N. Y., died 
on January 28 at his home in Schenectady 
at the age of 69 after a short illness. 


Grorce N. DeGurre, assistant to the 
president and a director of the Locomotive 


Personal Mention 


New York Central, has been promoted to 
assistant general superintendent motive 
power and rolling stock, with headquarters 
as before at New York. 


BERNARD FAUGHMAN, general freight car 
foreman at the Angus shops, of the Can- 
adian Pacific, has been promoted to assist- 
ant works manager. 


A. L. WricHt, superintendent of shops 
of the Boston & Albany at West Spring- 
field, Mass., has been appointed assistant 
to general superintendent of motive power 
of the New York Central system, with 
headquarters at New York. 


Harry W. Jones general superintendent 
of the Eastern Pennsylvania division at 
Harrisburg, Pa. has become appointed 


Firebox Company, died on January 26 at 
his home in New Rochelle, N. Y. , at the 
age of 56. At the time of his death he was 
also a member of the executive staff of The 
Oxweld Railroad Service Company (unit 
of the Union Carbide & Carbon Corp.) ; 
president, Ajax Hand Brake Company; 
and vice-president and a director of the 
O. C. Duryea Corporation. His head- 
quarters were at New York. Mr. DeGuire 
was born in Appleton, Wis., in 1884, and 
was educated in high school and in special 
business courses. In 1900 he entered rail- 
road service with the Chicago & North 
Western as a fireman at the age of six- 
teen, later becoming locomotive engineer 
and special member of the mechanical de- 
partment, successively. In 1916, he was 
assigned to special duties in the Interstate 
Commerce Commission. In 1918 Mr. De- 





George N. DeGuire 


Guire became assistant manager of the 
Department of Equipment, United States 
Railroad Administration, later becoming 
manager, which post he held until 1923. 
5 

R. N. Baker, assistant manager of the 
railway department of the Chicago office 
of the Okonite Company, died January 3 
after a brief illness. He was 69 years old. 





chief of motive power of the Pennsylvania 
at Philadelphia, Pa. Mr. Jones was born 
at Northumberland, Pa., on December 30, 
1884, and entered railway service with the 
Pennsylvania as a machinist apprentice in 
the Sunbury, Pa., shops in 1903. In 1908, 
he was appointed assistant enginehouse 
foreman at Sunbury, becoming enginehouse 
foreman at Renovo, Pa., in 1911 and shop 
inspector in the office of the superintendent 
of motive power at Williamsport, Pa., in 
1912. In 1913, he was appointed general 
foreman of the Olean (Pa.) shops, which 
position he held until 1915 when he was 
appointed shop inspector in the office of 
the general superintendent of motive power 
at Altoona, Pa. Mr. Jones was appointed 
assistant master mechanic at Wilmington, 


(Continued on page 123) 
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70 Railroads and Heavy Industries 


HE acid test of any development is its demonstrated adaptability, reliability 
and economy. Success is measured by growth. The rapid progress made by 


EMC Diesels as reflected in the ever increasing number of users is most signifi- 
cant. In six years over 480 EMC Switchers and 140 EMC units of road power 
have been placed in service by 70 railroads and industrial companies through- 
out the country. 


What finer tribute to EMC Diesel leadership in reliability, economy, high 


availability, safety, increased passenger traffic and lower operating costs. 





ELECTRO -MOTIV! 


SUBSIDIARY OF GENERAL MOTOR 


Complete Dieselization Most Economical 


N line with the established policy to pre-prove thoroughly each new type of equipment 


before offering it to the railroads, Electro-Motive Corporation built a 5400 hp. Diesel 
locomotive for test in freight service. This locomotive operated over 80,000 miles in actual 


service on 20 leading railroads from coast to coast, both as a 2700 hp. single unit and 
as a 5400 hp. double unit. 


The marked increases in tonnage handled on existing schedules, the ability to shorten 
schedules and decrease the number of locomotives required, and other outstanding advan- 
tages and economies, proved conclusively that the EMC Diesel Freight Locomotive, in 
addition to EMC Diesels for switching, transfer and passenger service, now makes possible 
the complete Dieselization of any railroad. 
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Del., in 1917 and served as master me- 
chanic at Sunbury and Renovo from 1918 
until 1921, when he was transferred to the 
Juniata shops at Altoona. In 1929 he went 





Harry W. Jones 


to Pittsburgh, Pa., as superintendent ‘mo- 
tive power, Western Pennsylvania division, 
and in 1930 became general superintendent 
motive power of the Central region at 
Pittsburgh, going to Indianapolis, Ind., in 
1933 as general superintendent of the 
Southwestern division. In 1937 he was 
transferred to the Eastern Pennsylvania 
division at Harrisburg, Pa. 


R. G. BENNETT, general superintendent 
of motive power of the Eastern region of 
the Pennsylvania, has been appointed as- 
sistant chief of motive power, with head- 
quarters as before at Philadelphia, Pa. 
Mr. Bennett was born on March 31, 1882, 
at Brighton, England, and was graduated 
from Purdue University in 1908 with the 
degree of bachelor of science in mechan- 
ical engineering, receiving his mechanical 
engineering degree in 1915. He entered 
railway service in January, 1900, as a ma- 
chinist apprentice on the Pennsylvania at 
Erie, Pa., and completed his apprenticeship 
in 1904 at the Renovo (Pa.) shops. While 
attending college, Mr. Bennett was em- 
ployed during summer months as a ma- 





Robert George Bennett 


chinist, draftsman and inspector on the 
Pennsylvania. In November, 1908, he was 
appointed motive power inspector of the 
Monongahela division, holding that position 
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until March, 1912, when he became rod- 
man in the maintenance of way depart- 
ment, Pittsburgh division. He was ap- 
pointed inspector in the test department in 
March, 1913, in charge of the locomotive 
test plant at Altoona, Pa. In May, 1916, 
Mr. Bennett became assistant master me- 
chanic on the Cumberland Valley (part of 
the Pennsylvania) at Chambersburg, Pa., 
and in February, 1917, was appointed as- 
sistant engineer of motive power of the 
Central division of the Pennsylvania at 
Williamsport, Pa. He was appointed mas- 
ter mechanic at Sunbury, Pa.,.in July, 1917, 
and in May, 1918, was transferred to the 
Pittsburgh (Pa.) division. He was pro- 
moted to superintendent of motive power 
of the Central Pennsylvania division at 
Williamsport, Pa., in December, 1919, and 
in June, 1924, was transferred to the East- 
ern Ohio division at Pittsburgh. In April, 
1925, he became general superintendent of 
motive power of the Southwestern region, 
at St. Louis, Mo., and in June, 1925, was 
transferred to the Eastern region. 


WarrREN Rosert ELsey, mechanical en- 
gineer of the Pennsylvania, at Philadelphia, 
Pa., has been appointed general superin- 
tendent of motive power, Eastern region, 
with headquarters at Philadelphia. Mr. 





Warren Robert Elsey 


Elsey was born on April 1, 1892, at Pitts- 
burgh, Pa., and was graduated from the 
Carnegie Institute of Technology in 1910. 
He entered railway service on September 
26, 1911, as a draftsman on the Pennsyl- 
vania at Pittsburgh and served in this 
capacity until March 16, 1916, when he be- 
came piecework inspector at Shire Oaks, 
Pa. On July 16, 1917, he was appointed 
shop inspector, with headquarters at South 
Pittsburgh, Pa., becoming assistant master 
mechanic at Canton, Ohio, on April 1, 
1920, and motive power inspector of the 
Western Pennsylvania division on March 
1, 1921. Mr. Elsey was appointed assistant 
master mechanic at Conemaugh, Pa., on 
February 1, 1923. On February 1, 1928, 
he was promoted to the position of master 
mechanic at Baltimore, Md. From Janu- 
ary to December, 1929, he was acting 
superintendent of floating equipment at 
Jersey City, N. J., then becoming superin- 
tendent of floating equipment there. He 
was appointed mechanical engineer at Phil- 
adelphia on October 1, 1936. 








C. K. SreINns, assistant chief of motive 
power-locomotive of the Pennsylvania, at 
Philadelphia, Pa., has been appointed me- 
chanical engineer with headquarters at 
Philadelphia. Mr. Steins was born at East 
Orange, N. J., on February 21, 1891, and 





Carleton K. Steins 


was graduated from the Stevens Institute 
of Technology in 1913 with a degree in 
mechanical engineering. He entered rail- 
way service in July, 1913, as special ap- 
prentice in the motive power department of 
the Pennsylvania and was furloughed for 
military service in 1917, serving overseas 
with the 19th Engineers as first lieutenant. 
In May, 1919, he returned to the Pennsyl- 
vania as assistant master mechanic, New 
York division, and subsequently became 
assistant engineer of motive power at New 
York, Harrisburg, Pa., and Philadelphia. 
In 1928, Mr. Steins was appointed master 
mechanic at Indianapolis, Ind., and in 1929 
was transferred to Wilmington, Del. In 
April, 1937, he became assistant chief of 
motive power—locomotive. 


H. L. NANcArRRow, superintendent of the 
Pittsburgh division of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., has 
been promoted to general superintendent of 
the Lake division, with headquarters at 
Cleveland, Ohio. Mr. Nancarrow was 
born on January 13, 1897, at Jersey Shore, 
Pa. He received his mechanical engineer- 





Harry L. Nancarrow 


ing degree from Bucknell University 
1920, and entered railway service on Oc- 
tober 7, 1920, as a draftsman in the office 
of the superintendent of motive power of 
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the Pennsylvania at Philadelphia, Pa. On 
March 14, 1921, he was appointed special 
apprentice at the Altoona machine shops, 
becoming inspector of motive power there 
on April 17, 1924. He was appointed gang 
foreman on the Cleveland division on Sep- 
tember 1, 1924, and assistant enginehouse 
foreman on February 10, 1926. On March 
1, 1927, he became assistant master me- 
chanic on the Akron division, being pro- 
moted to master mechanic of the Erie & 
Ashtabula division on May 16, 1928. On 
January 1, 1929, he was transferred to the 
Baltimore division and later to the Phila- 
delphia Terminal division. On September 
16, 1936, he became superintendent of the 
Logansport division, being transferred to 
the Buffalo division on January 16, 1938. 
He became superintendent passenger trans- 
portation of the Eastern Region at Phila- 
delphia, on May 1, 1939, and superintendent 
of the Pittsburgh division at Pittsburgh, 
Pa., on January 16, 1940. 


Epwarp Greic Bowrg, who has been ap- 
pointed superintendent of the motive power 
and car departments of the Western lines, 
with headquarters at Winnipeg, Man., as 
announced in the February issue, was born 
in Winnipeg on August 20, 1892, and 





Edward Greig Bowie 


entered railway service on June 25, 1907, as 
a clerk in the traffic department of the Ca- 
nadian Pacific. On March 15, 1909, he be- 
came a machinist apprentice and from April 
7, 1913, to March 15, 1914, served also as 
an assistant dynamometer-car operator. On 
the latter date he became a machinist at 
Winnipeg and later served successively as 
a clerk in the mechanical department at 
Calgary, Alta., iron machinist in the car de- 
partment at Montreal, Que. inspector in 
the locomotive department, machinist and 
dynamometer-car operator. On December 
10, 1915, he was promoted to the position of 
assistant foreman in the locomotive depart- 
ment at Ottawa, Ont, and on May 18, 
1916, was transferred to Outremont, Que. 
Mr. Bowie became locomotive foreman at 
Sherbrooke, Que., on November 9, 1916, 
was transferred to Smith’s Falls, Ont., on 
March 1, 1917, and advanced to general 
foreman at McAdam, N. B., on June 1, 
1918. On April 1, 1920, he was appointed 
division master mechanic at Brownville 
Junction, Me., and later was transferred 
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to Schreiber, Ont., and London, Ont. On 
January 1, 1928, he became district mas- 
ter mechanic, with headquarters at North 
Bay, Ont., later being transferred suc- 
cessively to Moose Jaw, Sask., and Van- 
couver, B. C. Mr. Bowie was appointed 
works manager of the Ogden shops at Cal- 
gary on July 1, 1936, and assistant super- 
intendent of motive power on October 16, 


1937. 


H. R. Naytor, assistant works manager, 
car department, Canadian Pacific, with 
headquarters at Montreal, Que., has been 
promoted to works manager, Angus shops 
with headquarters at Montreal, Que. Mr. 





H. R. Naylor 


Naylor was born in Hull, England, and 
served an apprenticeship with the North 
Eastern Railway. He joined the Canadian 
Pacific in 1907 as patternmaker in the 
Angus shops and later worked in the draw- 
ing office. In 1911 he became steam-heat 
inspector and in 1912 went to West Tor- 
onto as general foreman of the passenger 
car shops, returning to Montreal in 1913 as 
divisional car foreman of the eastern divi- 
sion, now Quebec district. Mr. Naylor re- 
turned to the Angus shops in 1915 as 
supervisor of piecework and in 1918 was 
attached to the chief mechanical engineer’s 
staff at Windsor Station. He was appoint- 
ed general car foreman of freight car work 
in 1919 and assistant works manager, car 
shops, in 1920. 


Obituary 


E.iot SuMNER, who retired in 1937 as 
assistant to general superintendent motive 
power of the Eastern region of the Penn- 
sylvania at Philadelphia, Pa. died of a 
heart attack on January 29 at his home in 
Essex Falls, N. J., at the age of 67. Mr. 
Sumner was born on October 18, 1873, at 
New Haven, Conn., and received his educa- 
tion at Yale University. He entered rail- 
way service in 1896 as a machinist appren- 


‘tice at the Altoona, Pa., shops of the Penn- 


sylvania, later serving until 1901 as an in- 
spector, Philadelphia division. In 1901, he 
was appointed assistant master mechanic, 
Middle and Western divisions and in 1902, 
assistant engineer of motive power, Buffalo 
and Allegheny Valley division; from 1903 
until 1907 he was in the office of general 
superintendent of motive power. In 1907 
he was appointed master mechanic, Balti- 
more division; in 1911, master mechanic, 
Williamsport division; in December, 1913, 





master mechanic, West Philadelphia shops. 


.In July, 1916, superintendent of motive 


power, Williamsport, Pa. in May, 1918, 
superintendent of motive power, New Jer- 
sey division, with headquarters at New 
York and in 1928, assistant to general sup- 





Eliot Sumner 


erintendent of motive power of the East- 
ern region at Philadelphia. Mr. Sumner 
was a member of the Executive Committee 
of the American Society of Mechanical En- 
gineers, from 1927 to 1930 and chairman in 
1931. From 1928 to 1930 he was president 
of the New York Railroad Club. 


Ray M. Brown, assistant to general 
superintendent of motive power of the New 
York Central, at New York, who died on 
January 17, as announced in the February 
issue, was born on April 9, 1879, at Ash- 
tabula, Ohio. He entered the service of 
the Lake Shore & Michigan Southern 
(now New York Central) as machinist ap- 
prentice at Cleveland, Ohio, in 1899, and 
subsequently served on that road as drafts- 
man, apprentice instructor, chief draftsman 
and assistant engineer of motive power. 
From 1915 to 1924, Mr. Brown was assist- 
ant engineer and engineer of motive power 





Ray M. Brown 


of the New York Central at New York, 
then becoming assistant superintendent mo- 
tive power. In 1926, he was appointed 
superintendent ‘of motive power, and in 1934 
became assistant to the general superin- 
tendent of motive power, with supervision 
over the general locomotive repair shops. 
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THE BARCO FLOA1 
LOW WATER ALARM 





y 
ADDED INSURANCE 


Against Crown Sheet Failures 


Soctinndl fom of BARCO Low Water Alarm, showing the 

float which is actuated solely by the height of water in boiler. 
Operation depends on no other element. Low water level 
always blows whistles. 


BARCO Two-Whistle 


LOW WATER ALARM 


The spectacular advancement that has been made, during the last five 
years, toward higher speeds and super-locomotives, has led to an in- 
creased demand for dependable devices that contribute to added safety. 


The BARCO Low Water Alarm is a most logical choice for the protec- 
tion that is required against crown sheet failures due to low water in 
locomotive boilers. 


The small whistle in the cab and the large whistle on the low water alarm 
located on top of the boiler insure simultaneous warning to the engine 
crews and to the terminal crews within fifty seconds after the water reaches 
the predetermined low point. Actuated solely by the height of water in 
the boiler the alarm and the elapsed time is uniform. 


The price af the BARCO Low Water Alarm installed is ridiculously 


low with respect to the protection it affords to the investment in motive 
power, crew and traveling public. 


BARCO MANUFACTURING COMPANY 


W. Winnemac Ave 


In Canada 


Chicago, Illinois 


THE HOLDEN COMPANY, LTD. 


Winnipeg 
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